
United States  
Department of 
Agriculture 

Forest  
Service 

September 2011 

 

 

Draft Environmental 
Impact Statement 

Lonesome Wood Vegetation 
Management 2 

Hebgen Lake Ranger District, Gallatin National Forest 
Gallatin County, Montana 

 

Looking into Cozy Corners 

Subdivision near units 13-15 

 

Lonsomehurst Summer Homes 

Access surrounded by unit 29 



The U.S. Department of Agriculture (USDA) prohibits discrimination in all its programs and 
activities on the basis of race, color, national origin, age, disability, and where applicable, 
sex, marital status, familial status, parental status, religion, sexual orientation, genetic 
information, political beliefs, reprisal, or because all or part of an individual‘s income is 
derived from any public assistance program.  (Not all prohibited bases apply to all programs.)  
Persons with disabilities who require alternative means for communication of program 
information (Braille, large print, audiotape, etc.) should contact USDA‘s TARGET Center at 
(202) 720-2600 (voice and TDD).  To file a complaint of discrimination, write to USDA, 
Director, Office of Civil Rights, 1400 Independence Avenue, S.W., Washington, D.C. 
20250-9410, or call (800) 795-3272 (voice) or (202) 720-6382 (TDD).  USDA is an equal 
opportunity provider and employer. 



Draft Environmental Impact Statement 

i 

Lonesome Wood Vegetation Management 2 
Draft Environmental Impact Statement 

Gallatin County, Montana 

Lead Agency:  USDA Forest Service, Gallatin National 

Forest 

Responsible Official: Mary Erickson, Forest Supervisor  

 10 E. Babcock, PO Box 130 

 Bozeman, MT  59718 

For Information Contact: Teri Seth, Interdisciplinary Team Leader  

 3710 Fallon St., Ste C 

 Bozeman, MT  59718   406/522-2520  
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related to proposed forest thinning, prescribed burning and associated activities in the 
Lonesome Wood 2 Project area.  Three alternatives were analyzed in detail in response 
to public and Agency issues. The Alternatives include No action, Proposed action and a 
Mitigated Alternative.  Alternative 2 – the proposed action is the preferred alternative.  
This alternative most effectively meets the purpose and need and includes extensive 
mitigation for virtually all resources which would minimize potential impacts.  
Alternative 2 also incorporates design changes from the initial decision (GNF 2008) 
document that address landowner and permittee concerns. 

Reviewers should provide the Forest Service with their written comments during the 
review period of the draft environmental impact statement. This will enable the Forest 
Service to analyze and respond to the comments at one time and to use information 
acquired in the preparation of the final environmental impact statement, thus avoiding 
undue delay in the decision making process. Reviewers have an obligation to structure 
their participation in the National Environmental Policy Act process so that it is 
meaningful and alerts the agency to the reviewers‘ position and contentions.  Vermont 
Yankee Nuclear Power Corp. v. NRDC, 435 U.S. 519, 553 (1978). Environmental 
objections that could have been raised at the draft stage may be waived if not raised until 
after completion of the final environmental impact statement. City of Angoon v. Hodel 
(9th Circuit, l986) and Wisconsin Heritages, Inc. v. Harris, 490 F. Supp. 1334, 1338 
(E.D. Wis. 1980). Comments on the draft environmental impact statement should be 
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Summary 

The Hebgen Lake Ranger District of the Gallatin National Forest proposes to reduce 
fuels within the wildland urban interface (WUI) and to reinvigorate aspen forest along 
the Hebgen Lake Road.  This includes: reducing forest stand density by thinning; 
removal of excessive dead and down trees, branches and activity related slash; small tree 
slashing and prescribed burning.  The proposal includes treatments on approximately 
2,900 acres along the Hebgen Lake Road (FSR 167), including approximately 2525 
acres of forest thinning and 325 acres of small tree slashing followed by prescribed 
burning.  Primary and secondary activities may include, but are not limited to, thinning 
through logging, slashing small trees, whole tree yarding, yarding unmerchantable 
material, hand and machine piling, pile and broadcast burning, hauling of commercial 
material,  firewood removal, biomass reduction such as chipping, erosion control, 
construction of and rehabilitation of skid trails, landings and temporary roads.   

The project area is located about 12 air miles west of West Yellowstone, MT along the 
west shore of Hebgen Lake and the Hebgen Lake Road (FSR #167).  This project is 
designed to increase firefighter and public safety, reduce wildland fire risks to both 
private and Forest Service properties that have been identified in the WUI including the 
evacuation routes, and to reinvigorate aspen forest.  In the event of a fire start, large 
crown fires with high fire intensity, dangerous flame lengths, rapid rates of fire spread 
and long spotting distances for firebrands are expected under the existing conditions.  
There has been an increased emphasis on defensible areas for wildland firefighter safety 
during  structure protection.  If implemented, the proposed treatments would help to 
provide defensible areas where firefighters could suppress a wildland fire with fewer 
hazards.  The proposed treatments along the evacuation route are important to ensure 
access for emergency personal and equipment response.  Evacuation route treatments are 
equally as important for evacuation of private homeowners, landowners and forest users.  
In this project area, aspen stands are being encroached by conifers of various age classes.  
Conifer removal and/or prescribed burning are intended to reinvigorate aspen forest. 

The project area includes many private residences and 34 recreation residences located 
along the Hebgen Lake Rd (FSR 167), also called the Denny Creek Road.  Recreation 
residences are authorized on national forest system (NFS) lands under special use permit 
from the Forest Service.  The Forest Road is 18 miles long; starting as a two-lane road 
off of Hwy 20 then tapers to a narrow dead end.  There are three heavily used camp-
grounds and several dispersed campsites in the project area.  The area west of Hebgen 
Lake was identified as a wildland urban interface (WUI) at risk of wildfire because of 
poor access and heavy wildland fuel loadings along FSR #167 and near the structures 
(Hebgen Risk Assessment 2005).  Hebgen Lake is a summer and winter recreation 
destination.  Less than 12 miles to the east of the project area, West Yellowstone, 
Montana, is the western gateway community to Yellowstone National Park.   

An environmental assessment (EA) for this project was released in December 2007.  In 
April 2008, a decision notice (DN) and finding of no significant impact (FONSI) were 
published.  The decision was appealed.  The Forest Service decision was upheld by the 
appeal deciding officer in July 2008.  In January 2009, a lawsuit was filed in the District 
Court of Montana challenging various aspects of this project.  Before the case was 
considered by the Court, the grizzly bear was ―relisted‖ as a threatened species under the 
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Endangered Species Act (ESA), resulting in a different set of habitat management and 
consultation requirements.  Due to this ―changed condition‘, the DN and FONSI (2008) 
were withdrawn on November 5, 2009. 

The current EIS incorporates grizzly bear habitat management requirements and 
discloses the analysis prepared for grizzly bear as a threatened species under the ESA.  
There are some other updates to the analysis and documentation, in particular the 
analysis work completed during response to public comments in 2008 and additional 
information from appeal and litigation processes. 

In 2006 through 2008 there was a public scoping period. District employees met with 
numerous landowners, permittees and representatives from advocacy groups to discuss 
the proposal.  In 2007 there was a comment period for the environmental assessment.  
Those comments helped inform the decision that was made in December 2008.  After the 
2008 Decision, the District employees continued to meet with stakeholders to provide 
updates related to implementation.  Legal notices and news releases were published for 
the comment period, issuance and withdrawal of the decision, and notice of intent to 
prepare an environmental impact statement (EIS).  Issues raised by the public included 
concern for public safety, impacts to wildlife and whether the proposed treatments would 
effectively reduce wildland fuel hazard.   

Alternative 1 – The No Action Alternative, in which the project area would have no 
fuels reduction or aspen reinvigoration.  The area would be subject to natural or ongoing 
changes only.  Alternative 2 - The Proposed action is designed to reduce the wildland 
fire risk to life and property in the wildland urban interface and evacuation routes for this 
WUI and to reinvigorate aspen forest.   Alternative 3 –Mitigated Alternative is designed 
to address the same goals as Alternative 2 with the reconfiguration and reduction of 
acres designed to reduce impacts to moose winter habitat.   

Six additional alternatives were considered but not carried forward for detailed study.  
These alternatives responded to scoping requests to consider an alternative that was 
limited to prescribed burning; alternatives that do not allow any temporary roads or fuel 
breaks, two alternatives that consider larger or smaller evacuation route areas; and an 
alternative with no logging in the Roadless Area (IRA).   

The two action alternatives evaluated in detail are effective at achieving the purpose and 
need for action.  The alternatives comply with grizzly bear, and inventoried roadless area 
direction, as well as all applicable direction for all resources.  Mitigation that is included 
minimizes impacts to these resources and include design changes that address landowner 
and permittee concerns.  

Based on the evaluation of the alternatives, as well as public input, the deciding officer  
(Gallatin Forest Supervisor) will determine what, if anything, should be done to reduce 
wildfire risks to life and property in the wildland urban interface/evacuation route in the 
Lonesome Wood Vegetation Management 2 Project area; what if anything should be 
done to reinvigorate aspen communities in the project area; and what associated 
activities, mitigation measures, restoration actions and monitoring requirements would 
be included in the decision.  
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Chapter 1.  Purpose of and Need for Action 

Introduction 

The Forest Service has prepared this environmental impact statement in compliance with 
the National Environmental Policy Act (NEPA) and other relevant Federal and State 
laws and regulations. This environmental impact statement discloses the direct, indirect, 
and cumulative environmental impacts that would result from the proposed action and 
alternatives. The document is organized into four chapters:  

 Chapter 1.  Purpose and Need for Action: This chapter includes information on the 
history of the project proposal, the purpose of and need for the project, and the 
agency‘s proposal for achieving that purpose and need. This section also details how 
the Forest Service informed the public of the proposal and how the public responded.  

 Chapter 2.  Alternatives, including the Proposed Action:  This chapter provides a 
more detailed description of the agency‘s proposed action as well as alternative 
methods for achieving the stated purpose. These alternatives were developed based 
on issues raised during scoping.  This discussion also includes mitigation measures.  
Finally, this section provides a summary table of the environmental consequences 
associated with each alternative.  

 Chapter 3.  Affected Environment and Environmental Consequences: This chapter 
describes the environmental effects of implementing the proposed action and other 
alternatives. This analysis is organized by resource area starting with decision 
considerations.  

 Chapter 4.  Consultation and Coordination: This chapter provides a list of preparers 
and agencies consulted during the development of the environmental impact 
statement, as well as a glossary and references cited.  

 Appendices.  The appendices provide more detailed information to support the 
analyses presented in the environmental impact statement.  Appendix A includes 
Implementation information such as road management information and Appendix B 
includes Best Management Practices for soil and water protection. 

 Index.  The index provides page numbers by document topic. 

Additional documentation, including more detailed analyses of project area resources, 
may be found in the project planning record located at Bozeman Ranger District, 
Bozeman, Montana. 

Background 

Why are we doing a new environmental analysis for this Project?  

The Lonesome Wood Vegetation Management Decision Notice/Finding of No 
Significant Impact (DN / FONSI) (2008) and environmental assessment (EA)(2007) was 
reviewed in response to Ruling CV 07-134-M-DWM from the Montana District Court.  
The ruling effectively returned the grizzly bear in the Greater Yellowstone Ecosystem to 
the threatened species list under the Endangered Species Act (ESA).  The Forest Service 
(FS) review of ―new information or changed condition‖ was guided by the NEPA 
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handbook 1909.15 (18), often referred to as a ―Section 18 review‖.  The Forest 
determined that this changed condition required a new decision because the April 2008 
decision was analyzed under a set of management directions for a ―delisted‖ grizzly bear 
population. Consequently, the DN and FONSI (2008) were withdrawn on November 5, 
2009. 

The current EIS incorporates grizzly bear habitat management requirements and 
discloses the analysis prepared for grizzly bear as a threatened species under the ESA.  
There are some other updates to the analysis and documentation, in particular the 
analysis work completed during response to public comments in 2008 and additional 
information learned during the appeal and litigation processes.  However, the main 
change is the addition of mitigation that brings the project into compliance with current 
grizzly bear habitat direction.  

The chronology of events for this project is as follows: an EA for this project was 
released in December 2007.  In April 2008 a decision and finding of no significant 
impact was published.  The decision was appealed.  The Forest Service decision was 
upheld by the appeal deciding officer in July 2008.  In January 2009, a lawsuit was filed 
in the District Court of Montana challenging various aspects of this project.  Before the 
case was considered by the Court, the grizzly bear was ―relisted‖ as a threatened species 
resulting in a different set of habitat management and consultation requirements than 
were in place when the Lonesome Wood EA and DN were published.  The DN and 
FONSI (2008) were withdrawn on November 5, 2009. A Notice of Intent to Prepare an 
Environmental Impact Statement was published in the Federal Register on June 9, 2010. 

General Background 

The Lonesome Wood Vegetation Management 2 proposal is an outcome of the Hebgen 
Watershed Risk Assessment completed in November 2005.  The Risk Assessment was a 
landscape level assessment of the risk of wildfire to a variety of resources if no 
management actions were taken in this area.  The watershed assessment evaluated 
approximately 68,000 acres north, west and southwest of Hebgen Lake.  The 
interdisciplinary team that conducted the 
analysis considered existing, historical, and 
projected future landscape conditions, then 
weighed these considerations against current 
Forest Plan management direction, as well as 
the current and projected social setting.   

Generally speaking, the main concern for this 
area is wildland fuel buildup in the area, since 
there is a high degree of recreational and urban 
development.  Wildland fuel includes live and 
dead vegetation on the ground and in the tree 
canopy that in turn creates a high fire risk, 
which can threaten lives and property.  In 
2009 the mountain pine beetle and spruce 
budworm population increased to epidemic levels, so there is also a concern that the 
treatment enhances the health of the residual trees.  There are also opportunities to 
reinvigorate aspen habitats.  A core team of resource specialists spent the summer of 

Figure 1.  Wildland Urban Interface in the 

Project Area near Unit 14 on Private 

Land. 
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2006 identifying a site specific proposed action, referred to as the ―Lonesome Wood 
Vegetation Management Proposal‖ or ―Lonesome Wood.‖  Since the current analysis 
will lead to a new decision for the project, we refer to it as ―Lonesome Wood Vegetation 
Management 2‖ or ―Lonesome Wood 2.‖ 

Wildland Urban Interface 

Hebgen Lake is a summer and winter recreation destination.  Less than 12 miles to the 
east of the project area, West Yellowstone, Montana is the western gateway community 
to Yellowstone National Park.  Two million of three million annual visitors to the Park 
enter through the West Yellowstone Gate.  In combination, the predominately forested 
environment, the high degree of human development, and tourism has resulted in a very 
complex fire management situation. 

Wildland Urban Interface (WUI) areas occur where development and wildland fuels 
(vegetation) meet at a well-defined boundary, or are intermingled with no clearly defined 
boundary.  In association with the National Fire Plan and associated appropriations, the 
Federal Register (January 2001) lists the West Yellowstone area, including this project 
area, as a community in the vicinity of Federal Lands that is at risk of wildfire.  

In addition, the Gallatin County Community Wildfire Protection Plan (GC-CWPP 2006) 
identified the Hebgen Basin, which includes the Lonesome Wood 2 project area, as 
WUI.  Community Wildfire Protection Plans were encouraged through the Healthy 
Forest Restoration Act (2004)  to allow local governments an opportunity to identify 
their WUI and develop a plan to protect the lands. The GC-CWPP identified WUI for 
communities at risk in Gallatin County and outlines goals and objectives to help 
communities ―Protect life and human safety, prevent or limit the loss of property and 
restore and preserve our ecology.‖  Two primary action items were identified from the 
CWPP as they relate to the Lonesome Wood 2 project area: 1) Inform and educate public 
and private landowners of hazardous or potentially hazardous WUI areas; 2) Provide 
ideas and recommendations for possible hazard mitigation in high risk areas (GC-
CWPP, 2006). 

Mitigation in the Plan includes:   

Access and Evacuation: Reduce the fuel loading and hazard rating and provide 
continuous maintenance of the fuel load, to protect life and property in order to reduce 
the potential for a fire on improved property from spreading to wildland fire fuels and 
for a fire in wildland fuels from spreading to the structures; and to provide a safe 
working area and access for emergency responders. 

 Survivable Space Provisions of this section are intended to modify the fuel load in areas 
adjacent to structures to create a defensible space; to protect life and property from 
wildland fire, to reduce the potential for fire on improved property from spreading to 
wildland fuels; to provide a safe working area for fire fighters protecting life and 
improved property. 

The Lonesome Wood 2 Project would begin to implement the recommendation for 
Access, Evacuation and Survivable Space.  
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Figure 2.  WUI – Lonesomehurst Summer 

Homes near units 26 and 29. 

 

The project area includes many private residences and 34 recreation residences located 
along the Hebgen Lake Rd (FSR 167), also called the Denny Creek Road.  Recreation 
residences are authorized on National Forest System (NFS) lands under special use 
permits from the Forest Service.  The Forest Service road is 18 miles long; it starts out as 
a two-lane road off of Hwy 20 then tapers down to a narrow dead end.  There are three 
heavily used developed campgrounds and several dispersed campsites in the project 
area.  The area west of Hebgen Lake was identified by the Forest Service as a wildland 
urban interface (WUI) at risk of wildfire because of poor access and heavy wildland fuel 

loadings along FSR #167 and near the 
structures (Hebgen Risk Assessment 2005).  
See Figures 1 and 2 for illustration of fuels 
around WUI in the project area.  FSR #167 is 
the primary evacuation route for the project 
area.  Access roads to homes, campgrounds 
and dispersed recreation sites are secondary 
evacuation routes. An evacuation route is 
described as an egress and/or a route used to 
evacuate people in a hazardous situation. It is 
also the route emergency personnel and 
equipment (firefighters, fire engines, dozers, 
and ambulances) would use to respond to or 
egress from an incident.  There are times in a 
wildland fire situation (especially during 

initial attack) that fire may move rapidly and roads maybe over taken with fire and 
smoke.  This was the case during the nearby Madison Arm Fire in 2007.  Residents of 
the Madison Arm had less than 15 minutes to evacuate when the fire blew up. 

Education 

While the GC-CWPP is recent, the education effort with property owners in the 
Lonesome Wood 2 area has been ongoing for many years.  The Forest Service, local fire 
departments, Montana Department of Natural Resources (DNRC) and Northern Rocky 
Mountain RC&D have joined forces to educate owners and encourage people to follow 
Firesafe Montana guidelines (www.firesafemt.org) for structure protection, survivable 
space and evacuation routes.  Firesafe Montana guidelines are incorporated and 
encouraged in the summer home recreation inspections (Anderson 2011).  Northern 
Rocky Mountain RC&D has continued to work with the Agencies and offer matching 
grants for fuel reduction on private lands 
http://www.gallatin.mt.gov/Public_Documents/gallatincomt_Extension/FIRE/Hazardous
FuelsReduction. 

Fuel reduction work is in progress on many of summer home lots on National Forest 
System (NFS) lands and on private land.  Fuel reduction on permitted lots is intended to 
reduce the risk of structure ignition.  Fuel reduction beyond the immediate cabin lots is 
intended to reduce the risk of crown fire and resulting fire brand exposure (Anderson 
2010).  Over the last ten years, approximately 75 percent of the private land and home- 
owners have made an attempt to remove hazardous fuels and create defensible space on 
their leased lots and/or private land.  Many property owners remain concerned with the 
dense forest and fuel build up on Forest Service land adjacent to their lots and land.   

http://www.gallatin.mt.gov/Public_Documents/gallatincomt_Extension/FIRE/HazardousFuelsReduction
http://www.gallatin.mt.gov/Public_Documents/gallatincomt_Extension/FIRE/HazardousFuelsReduction
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Fire History and Weather Trends 

From 1999-2008, the Gallatin National Forest experienced a substantial increase in 
wildland fires that escaped initial attack.  There was an increase in size, rate of spread 
and intensity, making wildland fires less likely to be contained or even controlled.  
Twice as many fires started in the last decade on the Hebgen Lake District as compared 
to the 1980‘s and 90‘s (Anderson 2011). 

The Hebgen Lake District‘s 10-year (2000-2009) record shows 103 wildland fire starts 
with six large fires.  Some of the local large wildland fires that grew into large incidents 
were Beaver Creek (10,000 acres) in 2000, Rathbone (3,000 acres) in 2003, Bakers Hole 
(500 acres) in 2003 and Madison Arm (3,600 acres) in 2007.  Elsewhere on the Gallatin 
National Forest, extremely destructive fire included the Derby Fire (more than 150,000 
acres), Fridley Fire and Big Creek Fire.  Large fires are very costly.  For example, 
suppression efforts for the Madison Arm Fire cost approximately 3 million dollars 
(Madison Arm Fire Report, 2007).  In very recent years the trend has been wetter 
summers with little fire activity.  However, when the inevitable drier weather returns the 
volatile fire activity of the early 2000‘s is expected to return. 

Averages taken from local weather station data in the Fire Family Plus database, show 
that the high temperature averages in the 1980s were 95 degrees Fahrenheit, 1990s were 
95° F and the 2000s were 97° F (with the exception of the summer of 2010).  This trend 
was also paralleled with decreasing snow pack in winters and warmer winter 
temperatures. The rise in temperature and decrease in precipitation has had an influence 
in increasing fire activity earlier in the season. The fuels are dryer at the beginning of 
fire seasons which makes wildland fire starts more likely to escape initial attack and 
have a higher, rate of spread, increased flame length and higher intensity (Anderson 

2011).  The Bakers Hole (7/5/2003) and 
Madison Arm (6/7/2007) fires are examples 
of early season starts with late season fire 
behavior (see Figure 3).  These two fires had 
rates of spread and intensities that exhibited 
fire behavior typically expected in August 
and September. 

In addition to potentially drier and more 
unpredictable climate, other contributing 
factors that increase the likelihood of wildfire 
occurring include bark beetle activity that 
continues to add more dead trees and 
increases fuel loading (Novak 2011).  

―Climate change will likely alter the 
atmospheric patterns that affect fire weather.  Changes in fire patterns will in turn impact 
carbon cycling, forest structure, and species composition (USDA Climate Change 
Center, 2011). The report goes on to say, ―In some western dry forests, particularly those 
affected by 20th-century fire exclusion, thinning and surface fuel treatment (including 
prescribed burning) can reduce fire severity and fire hazard, although maintenance 
treatments may be required every 20 to 40 years. Strategic placement of treatments can 
greatly increase the effective area treated.‖  

Figure 3.  Crown fire burning through the 

Madison Arm area in 2007.  Similar fire 

behavior is expected in the Project Area. 

 

http://inciweb.org/incident/pictures/large/735/0/
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Figure 4.  Vicinity Map 
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Climate change could be contributing to related forest mortality and increased wildland 
fire activity by an increase in temperatures; less precipitation or more precipitation can 
cause changes in vegetation and increase forest mortality.  A rise in temperature may 
cause an increase of mountain pine beetle activity and outbreaks.  With the chance of 
more dead trees from beetle outbreaks fires may burn with and increased rate of spread 
and severity (General Technical Report: PNW-GTR-812 June 2010). 

Where is the project area? 

The project area is located in Gallatin County, Montana approximately 12 miles west 
and north of West Yellowstone, Montana along the Hebgen Lake Rd (FSR 167) and 
Denny Creek Road (County portion) and the west-shore of Hebgen Lake.  The Hebgen 
Lake Ranger District, Gallatin National Forest, West Yellowstone, Montana, administers 
the lands within the project area. 

The proposed treatments are focused in the wildland urban interface on National Forest 
System (NFS) land including the evacuation route (see Figure 4: Vicinity Map).  
Management activity is proposed in portions of T. 11S., R. 3E., sections 26, 35, 36, T. 
12S., R. 3E., sections 1, 12, 13, T. 12S., R. 4E., sections 17-20, 29-33 and T. 13S., R. 
4E., sections 4, 8, 9, 16, 17, 20. 

The treatment units proposed within the WUI extend approximately ½ mile from 
structures.  The distance is based on fire behavior modeling.  The Behave Plus model

1
 

estimated that firebrands from an expected crown fire may be lofted and carried up to ½ 
mile under the existing fuel conditions (Anderson 2010). 

Treatment units addressing evacuation routes are limited to approximately 400 feet 
either side of the roadway.  The evacuation route roadway is referred to as Hebgen Lake 
Road, FSR 167 or Denny Creek Road throughout the EIS.  Fire intensity and flame 
length must be reduced immediately adjacent to the roadway to allow safe ingress or 
egress.  The evacuation route is included in the defined wildland urban interface.  Aspen 
units are within and connected to the WUI.   

Purpose and Need for Action 

What is the purpose for implementing this project? 

This forest vegetation management project integrates multiple resource goals and is 
designed to increase firefighter and public safety and to reduce wildland fire risks to 
private and NFS improvements in the WUI.  In addition, the treatments would 
reinvigorate aspen forest.  The goals would be achieved through removal of crown, 
ladder and surface fuels and conifer encroachment using forest thinning, both 
mechanical and hand thinning, along with prescribed burning. 

                                                      
1
 The Behave Plus fire modeling system is a PC-based program that is a collection of models describing 

fire behavior, fire effects, and the fire environment.  Inputs are fuel model, fuel moistures, topography, 

weather, tree species and height.  Outputs are flame length, rate of spread, mortality, spotting and scorch 

height. This program is limited to basic assessment of ground fire.  
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Treatments are designed to reduce fire behavior, including flame length, fire intensity, 
rate of spread, spotting potential, and potential crown fire in the WUI and evacuation 
route while creating conditions for lower fire risk.  Reducing tree density and dead 
material on the forest floor along the evacuation routes would allow safer ingress for 
emergency vehicles and egress for evacuation.  The treatment is designed to lower flame 
lengths and fire intensity along the FSR 167 and access roads for home groups.  
Prescribed burning is proposed in areas that are currently low fire risk in order to 
maintain those conditions and as a secondary treatment in some thinning units to remove 
residual fuels.  In addition, treatment on areas in and adjacent to WUI, are designed to 
reinvigorate aspen communities, which in turn would maintain low fire risk areas and 
benefit some wildlife species.  

Figure 5 shows the desired outcome of treatments.  The Camp 32 Wildfire burned 
through the area in the photo on the 
Kootenai National Forest.  The right side 
of the road that bisects the photo had fuel 
reduction treatments prior to the wildfire.  
The fire remained a surface fire, which is 
our goal.  Fire on the other side of the road 
was stand replacing and killed most of the 
trees.   

Studies on fuel treatment efficacy, use 
Rothermel‘s surface fire mode, and Van 
Wagner‘s crown fire model to determine 
fuel treatment effects on potential fire 
behavior.  Agee and Skinner (2005) 
summarize a set of principles that should 
be addressed in fuel reduction treatments.  
The principles include reduction of surface 

fuels, increasing the height to live crown, decreasing crown density and keeping big 
trees that are fire resistant species. These studies have shown that thinning treatments 
can reduce crown fire hazard by reducing ladder and canopy fuels.  Treatments are most 
effective if the residual stand includes larger, more fire resistant trees (thinning from 
below) (Graham et al. 1999; Brown et al. 2004; Stephens and Moghaddas 2005) and if 
activity fuels

2
 are subsequently removed (Alexander and Yancik 1997; Stephens 1998).  

Applying fuel reduction treatments simultaneously to multiple fuels strata is the most 
effective approach to reducing fire severity (Raymond and Peterson, 2005).  These 
concepts are incorporated into the Lonesome Wood 2 project design. 

Key findings from An Assessment of Fuel Treatment Effects on Fire Behavior, 
Suppression Effectiveness, and Structure Ignition on the Angora Fire (Murphy et al. 
2007, p. 11-17) demonstrate the effectiveness of fuel reduction treatments in achieving 
firefighter and public safety and property protection goals.  The Angora fire burned 
through areas of similar fuels as the Lonesome Wood 2 project area.  Fuel reduction 
treatments that are proposed are similar to those done in the Angora Fire project area. 

                                                      
2
 Activity fuels are debris such as branches , needles etc. that are a result of management activity such as 

falling trees, limbing, bucking or skidding activity. 

Figure 5.  The Camp 32 Wildfire on the 

Kootenai National Forest. 

Not thinned  Thinned 
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The key findings from the Assessment:  

 In most of the area, fuel treatments reduced fire behavior from a crown fire to a 
surface fire.  

 The fuel treatment areas adjacent to subdivisions provided important safety zones, 
increasing suppression effectiveness.  

 The treatments implemented on lots by homeowners reduced ember production, and 
reduced heat and smoke allowing firefighters to be more effective.  

 Fire spread into residential areas that had been treated with relatively low flame 
lengths.  

 The majority of the trees in residential areas with treatments have unburned crowns 
indicating a low to moderate surface fire with no crown fire.  

 Many firefighters reported increased ability to take ―close-in‖ direct attack 
suppression actions because of adjacent treatments.  

 Public safety was enhanced in areas with treated units by the reduction of fire 
intensity, surface fire and the reduction of the intensity and amount of smoke that 
may have occurred if the units had been untreated.  Firefighters reported that this 
provided greater visibility and enhanced an orderly evacuation. 

There is much misunderstanding of the applicability of the concepts presented by Jack 
Cohen, Researcher and Author of ―Wildland-Urban Fire – A Different Approach 
(2001)‖ and Reducing Wildland Fire Threat to Homes: Where and How Much? (Cohen 
1999).  In August 2009, Mr. Cohen visited two fuels project in the WUI, near Bozeman 
(South Cottonwood and Bozeman Municipal Watershed) to discuss the applicability of 
his research relative to the Gallatin Forest proposals.  The field trip was an open 
discussion with agency representatives as well as members of the public.  Although Mr. 
Cohen did not visit the Lonesome Wood 2 Project area, the other WUI projects had a 
very similar purpose and need and fuel types.  Cohen indicated that the most beneficial 
protections to prevent structure ignition relate to treatment in the home ignitability zone.   

Cohen indicated that in the fuel types represented, catastrophic fire is inevitable.  Fire 
history and ecosystem type indicate that it is not a matter of ‗if‘ but ―when‖ a 
catastrophic fire will burn in the South Cottonwood area, which is similar to the 
Lonesome Wood 2 area.  Although proposed thinning is not in the home ignitability 
zone, he emphasized that thinning in forest types similar to South Cottonwood, adjacent 
to private land reduce the risk to property because they reduce high intensity fire brand 
exposure.  Usually in the event of extreme fire behavior with crowning, there is high 
intensity fire brand or ember exposure in the ¼ - ½ mile of the crown fire due to spotting 
of fire brands.  Thinning in adjacent lands reduces the exposure to the intense fire brands 
and as a result, there is less spot ignition potential.  While structure ignitability is a 
concern in this project area, the structure ignitability zones are on private or permitted 
land, which would make maintenance of those lands the responsibility of homeowners or 
permit holders.  As a result, structure ignitability is not part of the purpose for this 
project but is part of an ongoing education effort.  However, reducing the risk of spot 
ignitions from burning embers is one of the intended benefits of the proposed treatments. 

There is an extensive body of literature related to efficacy of fuel treatments representing 
many varied opinions.  The studies presented in this discussion present the scientific 
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foundation for the purpose and need and proposed treatments because of similarities in 
fuel type and condition. 

What is the need for action?   

Wildland Fuel Conditions:  Large crown fires with high fire intensity, dangerous 
flame lengths, rapid rates of fire spread and long spotting distances for 
firebrands are expected under the existing conditions. 

Proposed thinning treatments and associated activities target the removal of excessive 
surface, ladder and crown fuels.  These activities begin to address the fire behavior 
concerns as described in the following paragraphs. 

Expected Fire Behavior 

Flame length has direct influence on firefighter safety, effectiveness of suppression 
efforts, and the ability to use evacuation routes safely.  Direct attack

3
 suppression tactics 

are the most effective and least costly.  In order for firefighters to be able to safely fight 
a fire directly, flame lengths must be 4 feet or less.  Longer flame lengths indicate a 
more intense fire with more heat being released, which limits how close fire fighters can 
be to a fire and the likelihood of a fire crossing a fire line.  The intense temperatures 
could present a threat of burns and breathing difficulty to humans.  Modeling of the 
present vegetative conditions in the project area indicates a wide range of flame lengths 
from 4-28 feet.  These flame lengths would limit safe use of the Hebgen Lake Road for 
egress or ingress and would likely result in crown fire initiation (Anderson 2010).  

Another fire behavior indicator that influences suppression tactics as well as the 
potential for sustained crown fire is rate of spread (ROS).  Rate of spread indicates the 
speed in which a fire travels, measured in chains per hour.  A chain is 66 feet.  Fires 
traveling at rates in excess of 20 chains per hour threaten firefighter safety and effective 
suppression and increase the risk of sustained crown fire (NWCG 2004).  The present 
fuel conditions in the project area support rates of spread ranging from 24-72 
chains/hour (Anderson 2011).  

Fireline intensity and flame length are related to the heat felt by a person standing next 
to the flames.  Fireline intensity indicates the heat output associated with a fire.  Fire 
intensity influences firefighter safety, suppression tactics, and whether crown fire is 
sustained.  It directly correlates to the appropriate size of safety zones and/or evacuation 
routes.  Direct fire suppression tactics and the use of an evacuation route/safety zone are 
allowable when fire intensity is less than 100 BTU (British Thermal Units) and flame 
length is less than four feet (NWCG 2004). Whether crown fire is sustained when fire 
intensity is 100-500 BTU, depends on other conditions.  Due to the present vegetative 
fuel conditions, the projected fire intensity within the project area ranges from 200 to 
1800 BTUs. These intensities pose a threat to fire fighter and public safety, property and 
resource protection, as well as safe evacuation routes.  These fireline intensities would 

                                                      
3
 Direct attack is a fire suppression strategy in which resources are directed to work close to the fire edge.  

Any treatment of burning fuel, e.g. wetting, smothering or chemically quenching the fire by physically 

separating  burning from unburning fuels. 
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easily sustain a crown fire and increase the potential for resource damage (Anderson 
2010). 

Fuel models help to define fire behavior.  Fire behavior depends on forest vegetation 
density, composition, and amount of surface fuel, its arrangement, moisture content, 
prevailing weather, and physical setting. There are 13 fuel model (FM) types.  These 

 models in combination with dead and live fuel moisture content, slope and wind speed 
provide a basis for predicting both fire spread rate (chains per hour), intensity (flame 
length) and possibility of crown fire spread for this project (Anderson 1982).  The Fire 
Fuels analysis in Chapter 3 includes more discussion of fuel models. 

Fire Behavior Fuel models 10, 8, 5 and 2 are represented within and adjacent to the 
project area.  Fuel Model 10 conditions 
dominate the project area.  Figure 6 shows 
FM 10 conditions.  Based on fuel models, 
crown fire is the expected fire type in the 
proposed units (Anderson 2010).   

Fuel model 8 areas support a slow-burning, 
lower intensity ground fire with low flame 
lengths, which are less likely to move into the 
crowns of the trees.  These lower risk 
conditions pose less risk than FM 10 areas.  
However, the conditions need to be 
maintained so they do not move into FM 10 
conditions (Anderson 1982).  Fuel model 8 is 
the desired condition for all FM10 units. 

Active crown fire is a fire in which the entire 
fuel complex becomes involved, but the 
crowning phase remains dependent on heat 
released from surface fuels.  Passive crown 

fires are fires in which individual or small groups of trees torch out, but solid flaming in 
the canopy cannot be maintained except for short periods.  Crown fire is more difficult 
than surface fire to control because of the longer flame lengths, intense heat and faster 
rates of spread.  Crown fires typically burn more acres; are costly because they require 
expensive indirect suppression tactics such as air tankers and helicopters; often result in 
more damage to the resources such as soil and water due to fire intensity; and are very 
hazardous to the public and firefighters again due to fire behavior and riskier suppression 
tactics. 

Present surface and ladder fuels in Lonesome Wood 2 area are conducive to intense fire 
with torching that pushes a fire from the ground to the tree crowns.  Surface fuels 
average more than 18 tons/acre in fuel model (FM) 10 areas.  Ladder fuels in some areas 
are heavy and continuous which is represented by canopy base heights averaging less 
than four feet.  Crown canopy fuels are continuous, and lend themselves to fire spread 
from crown to crown for long distances, which are likely to produce lofting firebrands, 
which in turn start new fires.  Fire behavior modeling in most of the proposed treatment 
units indicate that fuel conditions and expected fire intensity would result in active 

Figure 6.  Fuel Model 10 conditions in the 

project area. 
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crown fire spread into or out of private land and summer home or recreation areas 
(Anderson 2010).  The risk of sustained crown fire is high in and adjacent to much of the 
WUI in this area.   

An indicator of fire spread into or out of WUI is tied to spotting distance.  Spotting 
distance is a distance that one can expect potential spot fires resulting from firebrands 
created by torching trees, burning fuels or wind driven crown or surface fire. It is 
measured in miles or feet.  Depending on the fire type (surface or crown), flame length 
and fire intensity, firebrands can travel short or long distances, initiating new fires or 
increasing a fire‘s rate of spread.  Estimates for FM 10 areas supporting crown fire show 
spotting distances of 0.7-1.2 miles in most of the project area.  The ideal spotting 
distance is 0.  When the distance reaches up to 0.5 miles, direct suppression actions 
become unsafe (NWCG 2004).  

Fuel Model 2 is composed of cured or dead fine herbaceous fuels.  FM 2 conditions 
generally are low risk, however, they need maintenance so the conditions do not move 
into a FM8 or FM10 conditions.  Portions of units 13, 18 and 30b have conditions in this 
fuel model (Anderson 2010).  Fuel model 5 is made up of shrubs and brush.  There are 
pockets of this FM throughout the area. 

Hazards for Firefighters 

With the overall increased wildland fire activity and people in the WUI, there is an 
increased demand for suppressing wildland fires near structures and the hazards that 
come with private land and homes (gas lines, propane tanks, fences, power lines, septic 
tanks). There has been an increased emphasis of defensible areas to put wildland 
firefighters into for structure protection. The proposed treatments would help to provide 
defensible areas where firefighters can suppress a wildland fire with fewer hazards.  

Evacuation 

Proposed treatments along the evacuation route are important to ensure access for 
emergency personal and equipment response and egress.  Evacuation route treatments 
are equally as important for possible evacuation of private homeowners, landowners and 

forest users. 

The Hebgen Lake Road (FSR 167) provides 
the only road access to the west shore of 
Hebgen Lake and is the primary evacuation 
route.  The route is narrow, with heavy forest 
fuel accumulations immediately adjacent to 
the road (see Figure 7).  Expected flame length 
and fire intensity is high along the route.  
Additionally, intense crown fires can generate 
very high winds, which may prevent 
evacuations by water. 

Along the evacuation route, continuity of 
surface, ladder and crown fuels would be 

reduced, resulting in lower fire intensity and lower flame length along roadways by 
thinning, burning and biomass removal.  This would allow additional time for safer 

Figure 7.  The Hebgen Lake Road (FSR# 

167)  – the  evacuation route. 
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Figure 9.  Aspen stand with conifer 

competition in unit 31. 

 

ingress and egress.  The effective size of safety zones serving as evacuation routes is tied 
to flame length less than 4 feet, combined with fire intensity below 100 BTU‘s.  

About 100-150 acres were added to five units within about 1/2 mile from the road along 
the evacuation route.  Continuity of surface, 
ladder and crown fuels would be reduced, 
resulting in elevated canopy base height and 
reduced fuel continuity in all fuel strata or 
layers (surface, ladder and crown).  The 
changed condition would lower fire spread 
rates and result in a change to expected fire 
type from crown fire to surface fire reducing 
fire brand exposure or spotting.  While these 
unit extensions are beyond the 400 feet 
evacuation route design, they are well within 
the recommended WUI identified in the GC-
CWPP (2006).  These expansions would 
enhance the effectiveness of other fuel 
treatments by decreasing firebrand exposure. 

Prescribed burn units are fairly open with non-continuous fuels.  Over time these 
open areas are slowly being encroached by conifer trees.  The encroachment 
reduces the effectiveness of the area as a natural fuel break.  

Proposed prescribed burn units would maintain low fire risk areas.  The units designed 
for prescribed fire are open with timber and grassy meadows, and patches of quaking 
aspen (see Figure 8).  Generally, there is less risk of severe fire in this type of naturally 
open area.  In a dry/cured state, these fuels produce very active fire (rapid rates of 
spread, high intensity, and long flame lengths).  When open flames encounter dense 
patches of low-limbed trees, firebrands may travel long distances (> 0.5 miles).  
Torching and the risk of firebrand development would be lowered if small trees are 
slashed, mature trees are limbed, and surface fuels are removed with prescribed fire.  
Removal of conifer trees when they are small is desirable so that more aggressive, costly 
and impactive treatments would not be needed in the future. 

Aspen Reinvigoration and maintenance 
of low fire risk –  

The Hebgen Basin Watershed Risk 
Assessment (2005) identified aspen 
communities as a valuable habitat 
component that should be maintained or 
increased within the Risk Assessment area, 
including the Lonesome Wood 2 project 
area.  ―Encourage quaking aspen 
regeneration throughout the analysis area.  
Aspen stands generally have low fire 
severity and provide a good fuel break 

within a lodgepole pine forest‖ (GNF 2005. p. 23),  ―Successfully regenerating existing 

Figure 8.  Example of low risk area to be 

maintained by slashing and prescribed 

burning.  
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aspen stands within the analysis area (Hebgen Watershed Risk Assessment Area) would 
be beneficial, whether through fire-use, prescribed fire, or mechanical treatments‖ (GNF 
2005, HWRA p. 38).   

In this Project Area, aspen stands are being encroached by conifers of various age 
classes, see Figure 9.  Conifer removal and/or prescribed burning are intended to 
reinvigorate aspen forest. 

Applicable laws, regulation and policy that set the scope of the project 

This action responds to the goals and objectives outlined in the Gallatin Forest Plan and 
helps move the project area towards desired conditions described in that plan (USDA 
1987).  

Gallatin National Forest Plan. 

The Gallatin Forest Plan  (USDA 1987) embodies the provisions of the National Forest 
Management Act, its implementing regulations, and other guiding documents.  The 
Forest Plan sets forth in detail the direction for managing the land and resources of the 
Gallatin National Forest. 

A summary of standards and guidelines established in the Forest Plan that are specific to 
the various resources affected by the proposal is in Chapter 3 and the specialist reports in 
the Project Record.   

The project helps to Move the Forest toward the following Forest Wide Goals and 

Objectives:  

Provide a fire protection and use program, which is responsive to land, and resource 
management goals and objectives.  Improved fire protection through reduced fire 
behavior and increased firefighter safety is one of the primary purposes of this project. 

Use prescribed fire to accomplish vegetative management objectives.  Prescribed fire is 
part of the proposed action. 

Manage National Forest resources to prevent or reduce serious long lasting hazards from 
pest organisms utilizing principles of integrated pest management.  The alternatives 
incorporate thinning guidelines and removal of dead and dying trees which would 
increase resiliency of forest stands, see pages  26 and 230). 

Vegetative manipulation projects, such as prescribed fire and timber harvest, will be 
used to maintain or improve habitat conditions (p.26-28). 

Timber harvest will be used as a tool to carry out vegetative management activities 
(GNF Forest Plan pg II-5)(See p. 27). 

Emphasis will be placed on the harvest of lodgepole pine stands infested or having the 
potential of infestation by the mountain pine beetle (See p. 26).   

Forest Wide Standards that apply to primary treatments and purpose: 



Draft Environmental Impact Statement 

15 

Forest lands and other vegetative communities such as grassland, aspen, willow, 
sagebrush, and whitebark pine will be managed by prescribed fire and other methods to 
produce and maintain the desired vegetative condition (GNF Forest Plan pg II-19).  The 
proposed aspen enhancement and meadow/grassland treatments are consistent with this 
standard (See p. 28). 

Long-term losses caused by insects and diseases will be reduced by integrating forest 
pest management into project plans.  The thinning prescription adheres to practices that 
would increase resistance to insect and disease activity (p. 27) while reducing wildland 
fuel.  As a result, the proposal would be consistent with this standard. 

Existing wild stands may be harvested or thinned for posts, poles, or other unregulated 
products in all management areas where timber product removal is allowed (GNF Forest 
Plan pg II-23).  The proposed action is consistent with this standard. 

Activity created dead and down woody debris will be reduced to a level commensurate 
with risk analysis (GNF Forest Plan pg II-28).  The proposal is consistent with this 
standard because removal of activity related debris is incorporated as a secondary 
treatment (See p. 28). 

Treatment of natural fuel accumulations to support hazard reduction and management 
area goals will be continued (GNF Forest Plan pg II-19).  The alternatives are consistent 
with this standard because the proposed action incorporates reduction of natural fuel 
accumulation to a more desirable level (See p. 28). 

Prescribed fire objectives for smoke management will be met within the constraints 
established by the Montana State Airshed Groups‘ Memorandum of Understanding 
(GNF Forest Plan pg II-28).  Design features for air quality ensure that the proposal is 
consistent with this standard (See p. 40). 

Standards for snag management and for dead and down woody material are incorporated 
in project design in action alternatives (p. 50).  These standards are detailed in Appendix 
A-1 of the Gallatin National Forest‘s Management Plan.  Amendment No. 15, written 
February 1993 supersedes Appendix A-13.  In harvest units not scheduled for broadcast 
burning, designate for leave an average of 30 snags (greater than 18 ft. in height and 
greater than 10 inch dbh) per 10 acres in harvest units and 30 live snag replacement 
trees.  If there are not sufficient dead trees meeting these size criteria, the largest 
available dead trees will be left as snags.  Direction for down woody debris in 
conjunction with the timber harvest program requires a minimum of fifteen tons per acre 
of three-inch diameter or larger debris (if available) be left scattered after machine site 
preparation and/or hazard reduction within harvest units in timber sale contracts.  
Windrowing of these debris is prohibited when machine piling.  

Forest Plan Management Areas:  

The Forest Plan uses Management Areas (MAs) to guide management of National Forest 
System lands within the Gallatin National Forest.  Each MA provides for unique 
combinations of management emphasis, activities, practices and uses.  The Lonesome 
Wood Vegetation Management 2 treatment units are within five MAs.  Management 
Areas in the Project Area include MA 1, 5, 7, 13, and 15.  The proposed management 
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actions are consistent with management direction outlined in the Land and Resource 
Management Plan (Forest Plan) for the Gallatin National Forest. Figure 10: Management 
Area Map displays Management Areas as they relate to the treatment units. 

Management Area 1 (MA 1) includes developed campgrounds and boat ramps.  
Management goals are to maintain these sites for the safety and enjoyment of users.  
Standards allow vegetation management to provide diverse vegetative patterns and to 
remove hazard trees.  Prescribed fire may be used to meet management area goals (p. III-
2).   

MA 1 accounts for approximately 2% of the proposed units (Part or all of units 24, 25 
and 9).  Fuel reduction for the purpose of firefighter and public safety in these heavily 
used recreation sites is consistent with standards because hazard trees would be removed 
and diverse vegetation patterns would be the end result.  Safe egress is an important 
aspect of public safety. 

Management Area 5 (MA 5) includes travel corridors that receive heavy recreation use.  
Management goals are to maintain and improve wildlife habitat values and the natural 
attractiveness of the areas and to provide opportunities for public enjoyment and safety.  
The area is to be managed for timber production consistent with the first goal.  Standards 
addressed by the proposed action include prescriptions that incorporate guidelines to 
help control tree damaging agents and use of prescribed fire in treatment regimes to meet 
MA goals.  Habitat improvement projects consistent with management area goals may 
be scheduled.  Manage to provide a diverse vegetative pattern.  A natural mix of species 
is desirable.  Use species variety to improve visual quality.  Permit commercial and 
precommercial thinning if it enhances recreational values.  Prescribed fire may be used 
to meet management area goals (FP III-14 through III-16).   

MA5 areas include approximately 35% of the proposed units along the Hebgen lake 
Road (Part or all of units 1-6, 10-15, 19-29

4
).  The project is designed to provide for 

public safety by reducing the risk to firefighters and the public from wildfire (Anderson 
2010).  The project would reinvigorate aspen forest, create some diverse vegetative 
patterns and a natural mix of species while maintaining the natural attractiveness of these 
areas.  Within proposed units, treatment prescriptions incorporate regional 
recommendations for increased forest resiliency to insect attack.  The alternatives are 
consistent with MA standards while moving toward broader forest management goals. 

Management Area 7 (MA 7) is the riparian management area.  Riparian pertains to the 
banks and other adjacent terrestrial environs of freshwater bodies, watercourses and 
surface-emergent aquifers.  Management goals of the riparian resource are to protect the 
soil, water, vegetation, fish, and wildlife dependent upon it. Manage to provide a diverse 
vegetative pattern.  Standards include: emphasis of special logging practices which 
minimize soil disturbance; machine piling will not be allowed; commercial thinning and 
prescribed fire may be used to meet MA goals (FP, III-19 through III-29).  Much of this 
area is not mapped because it is often a narrow zone, and therefore not practical to map.  
When the environs described above are found within any management area, the riparian 
standards would be applied.  

                                                      
4
 There is an alternative 2 map on page 30 in Chapter 2 that shows unit locations. 
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Riparian areas are protected by Best Management Practices and the Streamside 
Management Protection law, (47).  Riparian area protections incorporated in all action 
alternatives ensure minimal impact to riparian areas including seeps and springs (p. 47).  
MA7 areas are limited in extent in the treatment units. 

Management Area 13 (MA 13) consists of forested, occupied grizzly bear habitat.  These 
productive forest lands are available for timber harvest provided grizzly bear habitat 
objectives are met (FP, III-40 through III-43).  Prescribed fire may be used to meet 
management area goals.  Use vegetative management practices to maintain and improve 
the quality and quantity of big game forage and provide for a diversity of habitat for 
other wildlife species. 

MA 13 area includes approximately 60% of the proposed units upslope of MA5, which 
includes part or all of units 1, 2, 6-18, 21, 21a, 21b, 25-27, 30a, 30b, 31, and 32.  The 
project is consistent with grizzly bear habitat standards and would have minimal 
negative impacts to grizzly bear (see analysis starting on p. 90) while addressing broader 
management goals. 

Management Area 15 (MA 15) consists of open grasslands or a mosaic of grasslands or 

steep rocky slopes interspersed with timber, which are located in occupied grizzly bear 

habitat and provide for dispersed recreation and livestock use.  Standards promote big 

game habitat improvement such as prescribed fire.  Actions proposed in this MA are 

limited to aspen treatments that benefit WUI and wildlife.  The proposed treatment is 

limited to slashing of small trees and prescribed burning if needed. The standards allow 

harvest of post and poles and other wood products in areas adjacent to existing roads 

(FP, III-47 through III-49). 

MA 15 area includes less than 5% of the proposed units including a small part of 2 and 
30b.  Treatments proposed include slashing, prescribed burning and small tree thinning 
to reinvigorate aspen forest within the wildland urban interface and evacuation route 
treatment.  The project is consistent with grizzly bear habitat standards and would have 
minimal negative impacts to grizzly bear (see analysis starting on p. 90) while 
addressing broader Forest Management goals, objectives and standards.  The proposed 
action is consistent with MA15 standards through project design. 
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Figure 10.  Management Area Map 
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Federal Fire Policy 

Managing the Impact of Wildfires on Communities and the Environment – A 

Report to the President In Response to the Wildfires of 2000, also known as the 

‘National Fire Plan’ (NFP) sets priorities for fuel treatment.  The plan directs the 

agency to invest in projects to reduce fire risk.  

The Plan has five areas of emphasis; Key Point 3 is the applicable item for this project. 
NFP Executive Summary (10/2000, p.1): 

Key point #3: Hazardous fuel reduction. Invest in projects to reduce fire risk.  

Operating Principle #4: Hazardous fuel reduction. Assign highest priority for hazardous 
fuel reduction to communities at risk, where conditions favor uncharacteristically intense 
fires. 

The hazardous fuel reduction in the proposed treatment units complies with this 
direction by identifying and prioritizing fuel treatment in the community at risk.5 

Since the NFP was approved, the Healthy Forest Initiative (2002) and the Healthy Forest 
Restoration Act (2003) have reinforced the need for fuel hazard reduction projects that 
focus on protection of life, property and firefighters, especially in the wildland urban 
interface.  Although, this proposal does not utilize streamlined processes developed 
through those policies, the proposal is responsive to those priorities. 

Cohesive Strategy (October 2000) 

This Strategy responded to government studies, which recommended a need for a 
strategy to reduce fuel build up in the west.  In response to severe fires in 1994, the 1995 
Federal Wildland Fire Management Policy (updated 2002) set the stage for an 
interagency effort to improve our collective ability to be better wildland fire risk 
managers.  The plan identified priority areas for treatment including the Wildland Urban 
Interface and Maintenance of low risk Condition Class 1 areas (see glossary). 

The Project Area is a wildland urban interface (WUI) and was selected as a project ripe 
for action because of WUI presence. Low fire risk area is proposed for maintenance in 
the units where existing conditions allow maintenance through low impact treatments 
like prescribed burning, specifically units 13, 18 and 30b. 

2001 Review and Update of the 1995 Federal Wildland Fire Management Policy 

―Protection of human life is the first priority in wildland fire management.  Where 
wildland fire cannot be safely reintroduced because of hazardous fuel build-ups, some 
form of pretreatment must be considered, particularly in Wildland Urban Interface 
areas.‖  Wildland urban interface fuel reduction in this proposal, if implemented, adheres 
to this policy by prioritizing firefighter safety and the wildland urban interface. 

                                                      
5
 In association with the National Fire Plan and associated appropriations, the Federal Register (January 

2001) lists the West Yellowstone area, including this project area, as a community in the vicinity of 

Federal Lands that is at risk of wildfire. 
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The USDA Strategic Plan for 2010-2015 sets a departmental goal to ―Ensure our 
national forests and private working lands are conserved, restored, and made more 
resilient to climate change, while enhancing our water resources.‖  The treatments would 
increase stand resiliency See the Insect and Disease discussion in Chapter 3. 

Proposed Action 

A "proposed action" is defined early in the project-level planning process.  The proposed 
action represents a means to move from the existing condition to desired condition on 
the National Forest.  This serves as a starting point for the interdisciplinary team, and 
gives the public and other agencies specific information on which to focus comments.  
Using the comments and information from preliminary analysis, the interdisciplinary 
team then develops alternatives to the proposed action.  These alternatives are discussed 
in detail in Chapter 2. 

The Gallatin National Forest, Hebgen Lake Ranger District, proposes to reduce wildland 
fuel and reinvigorate aspen forest by forest thinning; removal of excessive dead and 
down trees, branches and activity related slash, and by slashing and prescribed burning.   
Proposed treatments include approximately 2,525 acres of forest thinning and 325 acres 
of slashing followed by prescribed burning. The treatments are along the Hebgen Lake 
Road (FSR 167) which is on the west side of Hebgen Lake.  Generally, treatment would 
remove about 50% to 60% of the existing trees per acre in all diameter classes with an 
objective of maintaining approximately 13 feet between tree crowns. Forest thinning 
would be implemented by mechanical and hand methods.  Activities may include, but 
are not limited to, thinning through ground based mechanized logging, slashing small 
trees, whole tree yarding, yarding unmerchantable material, hand and machine piling, 
pile and broadcast burning, hauling of commercial material, firewood removal, biomass 
reduction such as chipping, erosion control, construction of and rehabilitation of skid 
trails, landings and temporary roads. An estimated 6 miles of temporary road would be 
needed to implement the proposed action.   

Approximately 370 acres of the proposed treatments are in the Lionhead Inventoried 
Roadless Area (IRA).  Treatments in the roadless area are designed to restore ecosystem 
composition and structure by removing generally small diameter trees. Approximately 
295 acres of thinning is limited to ladder fuels, which are generally less than six inches 
in diameter.  Another 25 acres is proposed for prescribed burning with some slashing of 
small trees as a pre-treatment.  About 50 acres is proposed for mechanical thinning of 
generally small diameter trees.  No temporary or permanent roads are proposed in the 
inventoried roadless area.  As proposed, the treatments adhere to current direction for 
IRAs.  As proposed, all project work would be completed within 6-9 years once 
implementation begins after a decision.  A decision is expected in 2012. 

The National Environmental Policy Act (NEPA) does not establish time limits for 
implementation of a decision.  However, FSH 1909.15, Section 18.1, provides for 
review of decisions awaiting implementation, as well as ongoing projects, at least every 
3 to 5 years if needed.  In the event that treatment units need maintenance, the section 18 
review process ensures that ongoing decisions are compliant with the decision and 
applicable laws and regulation. 
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Decision Framework 

Given the purpose and need, the deciding official reviews the proposed action, the 
alternatives, and the environmental consequences to make the following decisions: 

 What, if anything, should be done to reduce wildfire risks to life and property in the 
identified wildland urban interface/evacuation route in the Lonesome Wood 
Vegetation Management 2 Project area?    

 What if anything should be done to reinvigorate aspen forest in the project area? 

 What associated activities, mitigation measures, restoration actions and monitoring 
requirements would be included in the decision? 

The scope of action to be addressed in the decision is limited to actions needed to lessen 
wildfire risks to life and property in the identified wildland urban interface/evacuation 
routes in the Lonesome Wood Vegetation Management 2 Project area, and whether to 
implement aspen treatments. 

The Gallatin Forest Supervisor, Mary C. Erickson, is the Responsible Official.  Based on 
the analysis documented in the Final Environmental Impact Statement (FEIS), which 
would incorporate response to comments received during the 45-day comment period on 
the Draft EIS, the Deciding Official will make a decision on this project.  Official 
notification of the availability of the Record of Decision would be published in the 
Bozeman Daily Chronicle (the newspaper of record) and the Federal Register. 

Public Involvement 

The Notice of Intent (NOI) was published in the Federal Register on June 10, 2010.  The 
NOI asked for public comment on the proposal until July 9, 2010.  The comment period 
was extended until July 12, 2010.  An open house was held on June 24 for all interested 
parties at the Hebgen Lake Ranger District.  A letter and Project Summary was sent to 
everyone on the Project mailing with an invitation to the Open House and requesting 
comments.  A legal notice was published in the Bozeman Daily Chronicle on June 10, 
2010.  The local and regional media were also notified about the project comment period 
and open house. 

The scoping mailing list included all identified stakeholders, as well as groups and 
individuals that have shown an interest in projects in the area in the past.  The mailing 
list was extensive and every effort was made to include all groups and individuals that 
might be interested in the project.  Approximately, 105 interested persons, agencies and 
government representatives remain on the mailing list (Project file) from an initial list of 
335.  Content analysis was completed on all comments received during the comment 
period for the Notice of Intent to prepare an EIS.  The Scoping Content Analyses (GNF 
July 2010) is included in the Project Record.  The comments were used to help 
interdisciplinary team members identify issues for this project. 

Outreach has continued throughout the preparation of this DEIS to the community, 
interested groups, Homeowner Association (HOA) groups and community members at 
ongoing meetings such as city council meetings, annual meetings for HOAs and monthly 
Fire Department meetings.  District staff has met with Fish Wildlife and Parks on 
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numerous occasions.  Also team members met with interested advocacy groups such as 
Alliance for Wild Rockies (also representing Native Ecosystems Council), Montana 
Ecosystem Defense Council and Greater Yellowstone Coalition.  These groups have 
been the primary advocacy groups involved in the appeal and litigation and comment 
periods. 

The project was identified on the Gallatin National Forest Schedule of Proposed Actions 
(SOPA) beginning July 2006 to July 2008, then again starting in January 2010 to 
present.  The SOPA is published quarterly.  Approximately 200 people are on the 
mailing list for the SOPA. 

Notice of availability of the DEIS will be sent to the mailing list of over 100 interested 
persons.  All persons that provided substantive comment during the earlier analysis will 
receive a copy of this DEIS.  A legal notice of availability will be published in the 
Bozeman Daily Chronicle.  As in scoping, a news release will be sent to all local and 
regional news outlets including newspaper, radio and television stations.  The District 
will provide an opportunity to meet with any and all interested persons during the 
comment period. 

Since the Lonesome Wood 2 effort is essentially a continuation of the earlier Lonesome 
Wood Vegetation Management decision the public involvement has been continuous.  
During the 2006-2008 effort, team members met with Homeowner groups for Clark 
Springs, Rumbaugh, Romsett and Lonesomehurst Summer Home groups.  Individual 
contacts were made with Kirkwood Homeowners across the Lake, the Hebgen Dam 
Administrators (PPL), Northside Fire Department, Hebgen Basin Fire Department, 
Watkins Allotment and outfitter/guide permittees, homeowners in Cozy Corners 
Subdivision and at Firehole Ranch, and the West Yellowstone City Council.  During 
Wildfire Awareness Days near West Yellowstone information on the project was made 
available.  Individual specialist contact was made with Montana Fish, Wildlife and 
Parks, Madison Gallatin Trout Unlimited and the United States Fish and Wildlife 
Service. 

For two summers the project Decision (2008) was in administrative appeal process 
and/or litigation.  During that time several landowners called to inquire about the status 
of the project.  Contract preparation work was ongoing.  A Forest Stewardship Contract 
was advertised and on the brink of award when the grizzly bear was returned to the 
threatened species list in September 2009 in response to ruling by the District Court of 
Montana on the status of the Grizzly Bear. 

The Responsible Official withdrew the Decision to incorporate mitigation related to this 
―changed condition‖.  The public was notified about the Decision Withdrawal through a 
legal notice published in the Bozeman Daily Chronicle and a short news brief.  Also, a 
letter was sent to everyone on the mailing list for the project.  Those notices stated that a 
new decision would be made that incorporates grizzly bear protection as a threatened 
species under the ESA.  This EIS consolidates analysis and mitigation related to changed 
conditions since the April 2008 decision.  This EIS also provides an opportunity for the 
public to comment on the project again. 

The extensive public involvement effort for the 2006-2008 effort led to the resolution of 
virtually all issues that neighbors, permittees and other forest users expressed.  This was 
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evident by the focused comments received on the EA (2007) and support letters received 
for the DN/FONSI (2008).  This is important to mention because there has been very 
little participation in the ongoing EIS effort which is likely attributable to the fact that 
most issues and concerns were addressed in the initial public involvement.  We interpret 
that to mean the local stakeholders are satisfied with how the issues were dealt with in 
the 2008 decision.  The proposed action is the preferred alternative.  The proposed action 
meets the purpose and need most effectively and  incorporates virtually all mitigation 
and design change developed throughout the analysis process.and previous decision 
effort (GNF 2008). 

Issues 

The purpose of scoping is not only to identify a list of issues and concerns regarding a 
proposal, but also to determine the issues to be analyzed in depth.  Comments identified 
during scoping were evaluated against the following criteria to determine whether or not 
the concern would be a major factor in the analysis process.  Is the concern relevant to 
and within the scope of the decision being made and does it pertain directly to the 
proposed action?  Can the concern be resolved through mitigation in all alternatives?  
Can the issue be resolved through project design in all of the alternatives? 

The Forest Service separated the issues into two groups; decision considerations and 
other issues.  The decision criteria were defined as those directly or indirectly caused by 
implementing the proposed action and /or the issue is of particular interest to the public. 
Other issues were identified as those: 1) outside the scope of the proposed action; 2) 
already decided by law, regulation, Forest Plan, or other higher level decision; 3) 
irrelevant to the decision to be made or conjectural and not supported by scientific and 
factual evidence; or 5)  the effects were determined to be minimal or effectively 
mitigated.  The Council on Environmental Quality (CEQ) NEPA regulations explain this 
delineation in Sec. 1501.7, ―…identify and eliminate from detailed study the issues 
which are not significant or which have been covered by prior environmental review 
(Sec. 1506.3)…‖  However, for this analysis, virtually all resource issues and analysis 
are disclosed in this statement in response to continuing appeal and litigation challenge 
on all issues, significant and non-significant.  The issues that the Forest Service 
determined were decision factors are discussed at the beginning of Chapter 3 and also 
presented in this section. 

Four issues were determined to be primary factors in the decision.  There were several 
other issues of interest that were mitigated effectively or minimally impacted by this 
proposal.  All issues are discussed in detail in Chapter 3. 

Fire/Fuels:  Fuels treatments are proposed to enhance the safety of wildland firefighters 
and public in and adjacent to the Wildland Urban Interface (WUI) by reducing fire 
behavior.  How effectively do the treatments reduce fire behavior and meet the purpose 
and need?  Indicator:  The change in vegetative fuel conditions will be assessed in terms 
of change to fire behavior.  The parameters include flame lengths (feet), rates of spread 
(chains per hour), fire intensity (BTU‘s), expected fire type either crown or surface fire 
and expected spotting distances.  The treatment effectiveness will also be analyzed by 
any change in the fuel models and loading. Fuel models help in the prediction of fire 
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behavior (Anderson 1982).   Change in fire behavior will then be evaluated in terms of 
whether it meets the purpose and need. 

Inventoried Roadless Area: Proposed fuel treatments in proposed units 2, 13, 14 and 15 
of the Lonesome Wood 2 Vegetation Management project may affect roadless character. 
Fuel treatments are proposed both within ―Inventoried Roadless Areas‖ (IRA) that retain  
roadless character and in portions of the IRA which have been roaded and harvested 
since the forest plan was published.  These proposed fuel reduction activities are within 
the Lionhead 1-193 Inventoried Roadless Area (IRA).  Indicator:  The project proposal 
and its alternatives are reviewed to determine if implementation significantly affects 
roadless characteristics, and the long term potential to designate the roadless acres as 
wilderness.  

Grizzly Bear Habitat: Grizzly bears are known to be sensitive to the effects of human 
activities. The project would involve temporary increases in motorized access values 
within occupied grizzly bear habitat, and may therefore increase the potential for 
displacement of bears from important habitat and increase risk of grizzly bear mortality.  
Mechanical thinning and increased human presence associated with fuels treatments also 
have the potential to displace bears.  Grizzly bears are currently listed as a federally 
threatened species and a Management Indicator Species for the Gallatin National Forest.  
Indicator:  Indicators of impacts from the Lonesome Wood 2 Vegetation Management 
project would be measured as changes in motorized route density categories (miles of 
road/square mile), alteration of habitat resulting in decreases in secure habitat under the 
1998 baseline (# acres), or a loss of prey base/foraging habitat.  

Moose Winter Habitat:  Moose do not have status on the GNF as a sensitive or 
management indicator species.  The state of Montana has designated moose as a big 
game species and maintains a hunting season in western Montana.  Moose are highly 
visible and attract attention from visitors to the Greater Yellowstone Area.  The public 
has expressed interest on the impact of forest management actions since they like to 
watch moose.  Moose tend not to migrate during the winter season, instead, having 
adapted to changing snow depths by shifting habitat use as snow accumulates.  Moose 
on the east side of the Henry‘s Lake Mountains utilize a narrow band of limited suitable 
habitat at the lower elevations along the shoreline of Hebgen Lake during the winter.  
Habitat important to moose within this area includes lodgepole pine stands with 
subalpine fir understories.  Management actions in such stands may alter moose habitat 
to unsuitable conditions by removing subalpine fir trees that are preferred browse and/or 
opening the canopy which would allow for greater accumulation of snow.  In the Greater 
Yellowstone Area (GYA), moose have undergone population declines in the last 25 
years.  Reasons for these declines have been attributed to hunting pressure, natural 
predation by wolves (Alt, K., FWP biologist e-mail to GNF biologist, 2010), winter 
habitat loss from wildfire (Tyers, 2003), and disease.  Disturbance to moose from project 
activities would not be an issue as there will be no logging during the moose wintering 
period.  Indicator:  The Gallatin National Forest Plan contains management direction for 
big game winter range.  There is a forest-wide standard specifying that ―big game winter 
range will be managed to meet the forage and cover needs of deer, elk, moose, and other 
big game species in coordination with other uses (USDA Forest Service, 1987, pg II-
18)‖.  Indicator of impacts to moose will be the amount of winter range (acres) impacted 
by thinning activities.    
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Chapter 2.  Alternatives, Including the Proposed 
Action 

Introduction 

This chapter describes and compares the alternatives considered for the Lonesome Wood 
Vegetation Management 2 Project.  It includes a description and map of each alternative 
considered in detail and a discussion of alternatives considered but eliminated from 
detailed study. This section also presents the alternatives in comparative form, sharply 
defining the differences between each alternative and providing a clear basis for choice 
among options by the decision maker and the public.  Some of the information used to 
compare the alternatives is based upon the design of the alternative (i.e. mechanized 
thinning versus hand thinning) and some of the information is based upon the 
environmental, social and economic effects of implementing each alternative (i.e., the 
amount of moose winter habitat altered between alternatives). 

Alternatives Considered in Detail 

The Forest Service developed three alternatives, including the No Action, Proposed 
Action and Mitigated alternatives, in response to issues raised by the public and agency 
specialists. 

Alternative 1 - No Action  

In this No Action alternative, no thinning would occur on national forest lands adjacent 
to private lands, structures or evacuation routes.  The units that are currently low fire risk 
would continue to fill in with conifers increasing the fire risk in those stands.  Fuel 
continuity and density in the forest stand canopy would continue to increase.  Excess 
understory trees that provide ladder fuel would continue to grow.  The continuity 
between large trees in the overstory canopy would continue to support crown fire spread.  
Heavy concentrations of surface fuels would remain on site. Fuel Model 10 conditions 
would remain in virtually all of the forested areas.  The existing and foreseeable 
conditions in units supports crown fire initiation; high rates of spread for crown fires and 
severe and intense fires with high levels of spotting potential and fire brand (ember) 
exposure. Aspen forests in the project area would continue to decline.  Fuel loading from 
ongoing insect and disease outbreaks would be expected to accumulate (Novak 2011).  
This alternative represents the existing and foreseeable future condition, to which the 
other alternatives are compared. 

Alternative 2 - The Proposed Action 

Overall Goals:  Reduce the wildland fire risk to life and property in the units in wildland 
urban interface and evacuation routes and reinvigorate aspen forest. 

Proposed treatments are in the Wildland Urban Interface (WUI), which includes 
evacuation routes.  The aspen regeneration units are combined with WUI units but may 
extend beyond the ½ mile distance used for WUI treatment boundaries.  Primary 
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treatments include forest thinning, conifer slashing in aspen, prescribed burning of hand 
or machine piles, and broadcast burning. 

In order to meet the purpose and need for the project, fuel continuity and density in the 
three fuel strata, including surface, ladder and crown levels in the stand canopy would be 
reduced. Excess dense understory trees that provide ladder fuel would be thinned 
reducing flame length, fire intensity and rate of spread.  Larger trees in the overstory 
canopy would be thinned to provide crown separation to slow crown fire spread; heavy 
fuel concentrations of surface fuels would be removed to reduce fire intensity and rate of 
spread. These fuels contribute to severe fires that support the initiation and spread of 
crown fires. 

The treatments are planned in order to change the fire behavior and expected fire type,  
to convert Fuel Model (FM) 10 sites to FM 8 and to maintain existing fuel breaks 
through reduction of conifer encroachment and aspen enhancement. 

Table 1 provides a list of the primary treatments by unit for each alternative.  Figure 12, 
Alternative 2 - Proposed Action Alternative Map displays the proposed treatment units.  
Activity associated with this alternative is described in this section and the section titled 
―Design Features Common to the Action Alternatives‖. 

Forest thinning to reduce stand density.  Generally, treatment would remove about 50 to 
60% of the existing trees per acre in all diameter classes.  Approximately 40-50% of 
trees (all size classes) would remain with an objective of maintaining approximately 13 
feet between tree crowns or 15-35 feet between tree trunks.  The healthiest and best 
formed trees would be left.  Depending on the diameters of the tree and the size of tree 
crowns, spacing between tree boles or tree trunks could vary from between 15-35 feet.  
This treatment prescription adheres to the most current direction by Forest Service 
pathologists in addressing insect resistance (primarily from mountain pine and Douglas 
fir beetle) and reducing the odds of crown fire under certain weather and environmental 
conditions (Novak 2011).  Forest stand density thinning prescriptions address both the 
crown canopy and ladder fuel component that do not meet fuel reduction objectives for 
desired fire behavior while also trying to leave a variety of tree species and size classes 
to reduce mortality from insects.  Biomass would be piled and burned or utilized as 
products such as sawlogs chips, firewood, posts or poles. Mechanized removal would be 
limited to sustained grades ≤ 35%.  Skid or access trails may be needed to facilitate 
mechanized removal of biomass.  Equipment use would adhere to the current Soil Best 
Management Practices for the Gallatin National Forest (see Appendix B).  The proposed 
treatment method is either ground based mechanized harvest or manual thinning 
depending upon the majority of biomass or trees in the respective stands. 

Mountain Pine Beetle.  In recognition of the recent mountain pine beetle activity in 
lodgepole pine trees, recent dead and dying or weakened trees would be prioritized for 
removal.  In areas with groups of dead or dying trees, clumps of trees would be removed 
up to two acres in extent leaving small clumps/groups around the more open areas.  
Within units where more than 50 percent of the mature trees are dead or dying, up to 
65% of the overstory would be removed leaving healthy mature and intermediate trees or 
vigorous advanced regeneration trees rather than dead and dying lodgepole pine. 
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There are five units with 80% or more lodgepole pine cover and these units are the most 
vulnerable to extensive mountain pine beetle mortality.  These units would be more 
likely to have a more clumpy appearance after harvest rather than a more uniform 
thinned appearance.  Within all units no snags would be left closer than two tree lengths 
from the road to minimize hazards from dead trees falling on the roadway.  In most areas 
the desired spacing for forest thinning is expected to be achieved with the existing 
mature, intermediate and advanced regeneration.  The small openings described here 
from lodgepole pine mortality are anticipated to be the exception rather than the rule and 
limited to the lodgepole pine units.  The most vulnerable units are units 17, 20, and parts 
of 21, 23 and 26c. 

Based on field review, we determined that most of the units have a surprisingly diverse 
composition of species and age classes that would accommodate the removal of dead 
and dying lodgepole pine while leaving a mixed age and/or mixed species stand for the 
future. A recent survey in the Lonesome Wood 2 area analyzing probable mountain pine 
beetle mortality levels, indicates a low chance of continued mortality where just a few 
years ago an epidemic seemed in likely (USDA, MFO, 2010).  In October of 2009, 
temperatures near -20° F occurred.  It is believed that this cold weather event killed 
many pine beetles. In 2010, very few recent mountain pine beetle killed trees were 
evident.  This cold weather event may have ended the beetle epidemic for the short term. 

Approximately 1,700 acres of forest thinning would utilize a ground based harvest (gbh) 
method to facilitate removal of larger trees.  In these forest stands, the majority of 
biomass to be removed would be greater than six inches in diameter, but all size classes 
would be thinned.  Trees over six inches in diameter that are removed would be skidded 
to landings and hauled offsite for use as a commercial product such as sawlogs or 
firewood.  Trees less than 6 inches in diameter (small trees) would also be removed in 
these units, leaving approximately 50-100 intermediate or sapling sized trees per acre 
after treatment.  The small trees could also have commercial value as post, and poles, for 
example.  The secondary thinning would either be completed in conjunction with 
mechanized harvest or as a separate treatment. 

About 100-125 acres of fuel treatment was added to five units within about 1/2 mile 
from the road along the evacuation routes.  While these unit extensions are beyond the 
400 feet evacuation route design, they are well within the recommended WUI identified 
in the GC-CWPP (2007).  These expansions would enhance the effectiveness of adjacent 
fuel treatments. 

The remaining forest thin units, approximately 825 acres, would be implemented using 
mechanized or manual slashing of trees that are generally six inches or less in diameter 
to reduce ladder and canopy fuels.  Units 10, 19 and 24 have been identified as possible 
units suitable for mechanized biomass removal.  With current markets and technology 
the reminder would be expected to be manually thinned.  Thinning treatments in the 
younger sapling to pole size stands differ markedly from prescriptions for mature and 
older stands because of the size of the tree crowns.  Outputs from growth and stand 
development models, suggest treatment that thins about half of the present biomass, 
leaving around 15 to 25 feet spacing between boles.  This spacing is designed to 
maintain 13 feet between tree crowns.  The difference in these units is that most of the 
trees present are intermediate or sapling sized or less than six inches in diameter at 4.5 
feet tall (dbh) and that have very limited commercial value. 
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In all units, existing dead and down material and activity related debris would be 
reduced to the Forest Plan coarse woody debris requirement of maintaining 
approximately 15 tons per acre of material larger than 3 inches in diameter, where 
presently available.  It is also estimated that approximately 2 to 3 tons per acre of fine 
debris (needles and branches) would remain on site following treatment.  The stands 
currently contain large diameter downed logs scattered throughout the project area.  This 
activity addresses the surface fuel component in all treatment units while leaving 
sufficient material for nutrient cycling and other needs. 

As proposed, the treatment prescription for all units includes removal of crown, ladder 
and surface fuels.  Applying fuel reduction treatments simultaneously to multiple fuels 
strata is the most effective approach to reducing fire severity (Raymond and Peterson, 
2005). 

Conifer slashing in Aspen.  Units with aspen reinvigoration objectives would be 

designed to meet aspen objectives and fuel reduction objectives, if they are in the WUI 

or evacuation routes.  Conifers would be removed within about 1 ½ tree lengths out from 

the aspen clone to help reduce competition for sunlight and water, and to stimulate 

sprouting.  These areas would be monitored for aspen sprouting response, and if needed 

prescribed burns would be applied to stimulate sprouting.  In areas with excessive fuel 

accumulation but adequate sprouting, piles would be burned as needed. 

Prescribed burning.  Areas with conditions that are currently at low risk of severe fire 
would be maintained with broadcast burning, which reduces conifer in-growth and 
surface fuels.  Some slashing may be needed in preparation for burning.  Fall and spring 
burning would be considered. Broadcast and pile burning would also be used to treat 

activity related slash.  Under-burning as a 
secondary treatment would be considered in 
units that have a Douglas fir component as a 
means of reducing activity related and natural 
fuels, units such as 30a, 31, 32. 

Associated activities. 

Activities may include, but are not limited to 
thinning through logging, slashing small trees, 
whole tree yarding, yarding unmerchantable 
material, hand and machine piling, pile and 
broadcast burning, hauling of commercial 
material,  firewood removal, biomass reduction 
such as chipping, erosion control, construction 
of and rehabilitation of skid trails, landings and 
temporary roads.  Specific design features are 
listed in ―Design Features common to Action 
Alternatives‖. 

An estimated 6 miles of temporary road would 
be needed to implement the proposed action.  Temporary roads would be constructed to 
minimum standards to accommodate log trucks with no public traffic.  Roads would be 

Figure 11.  Example of road rehabilitation  

after one year. 
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fully drained, ripped, slashed, and seeded to meet vegetation management goals.  See 
Figure 11 for an example of road rehabilitation after one year.  Approaches to the main 
road would be fully re-contoured to prevent access if needed.  If appropriate, natural 
barriers would be placed at the junction with the existing travel corridor to discourage 
use of the restored road.  During administration of the project, travel on temporary roads 
would be limited to administrative use. 

Implementation 

The project is estimated to take 4 seasons to implement logging and fuel treatments in 
Forest thinning units with mechanized harvest.  Small tree thinning and other associated 
activity would extend beyond that timeframe.  The mechanized harvest activity near 
recreation residence tracts varies but is expected to take 2 (unit 23) – 25(unit 1) days to 
complete.  Recreation residence permittees would be expected to have access to their 
cabins since the units do not extend to the permitted lots.   

The activities proposed would be implemented with Forest Service crews, service 
contracts, timber sale contracts and/or stewardship contracting.

6
  Value from the wood 

products removed and sold could be re-invested into the project area through 
stewardship contracting.  All primary treatments, associated activities, mitigation and 
other restoration projects would be considered for implementation with stewardship 
funding.  Appropriated funding dollars would also be available to implement primary, 
secondary and restoration treatments.  Most of the restoration or protection activities 
would be included in the primary contract so the activity would not require additional 
funding.  As a result, the cost to implement is factored into the bid prices.  For example, 
temporary road closure, skid trails and landing rehabilitation are provisions in contracts 
that are incorporated whenever construction is included in contract language. 

Disclaimer 

The proposal is not intended to mitigate the effects in all fire scenarios or to prevent fire.  
The proposed treatments for Lonesome Wood 2 are designed for lowering the fire 
behavior and enhancing the safety for public and wildland firefighter.  In extreme 
wildland fire behavior and conditions there is a higher risk of safely suppressing fire or 
evacuating from a threatened area.  The assumptions and conclusions used for this 
project analysis and whether the treatments achieve the purpose and need are not based 
on extreme fire conditions.  The parameters for planning assumed average to high fire 
weather conditions with temperatures in the 85-90° F range, relative humidity of 10-20% 
and winds up to 20 miles per hour.  The proposed fuel reduction would lower the 
probability of fire starts, intensity and spread but would not stop catastrophic fire.  The 
desired vegetative conditions after treatments in average fire weather conditions should 
result in lower fire behavior that could be safely suppressed with engine and hand crews. 
This fire behavior is described in terms of flame lengths under 4 feet, rates of fire spread 
of 20 chains/hour or less, fire intensity under 100 BTUs and spotting distances under ½ 
mile (see p. 10-11).  

                                                      
6
 Stewardship contracting is a contract which allows the agency to reinvest values received (timber 

receipts) back into the project area for restoration and mitigation activity. 
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Figure 12.  Alternative 2 – Proposed Action Map.  
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Alternative 3 – Mitigated Alternative 

Overall Goal:  In addition to the goals in Alternative 2, this alternative is designed to 
reduce impacts to moose winter habitat.  

Moose are highly visible and attract attention from visitors to the Greater Yellowstone 
Area.  The public has expressed interest on the impact of forest management actions 
since they like to watch moose.  Moose tend not to migrate during the winter season, 
instead, having adapted to changing snow depths by shifting habitat use as snow 
accumulates.  Moose on the east side of the Henry‘s Lake Mountains utilize a narrow 
band of limited suitable habitat at the lower elevations along the shoreline of Hebgen 
Lake during the winter.  Habitat important to moose within this area includes lodgepole 
pine stands with a subalpine fir understory.  Management actions in such stands may 
alter moose habitat to unsuitable conditions by removing subalpine fir trees that are 
preferred browse and/or opening the canopy which would allow for greater accumulation 
of snow.  A portion of these acres were removed from alternative 3 to lower potential 
impacts to wintering moose.  

Similar to Alternative 2, the proposed treatments are in the WUI, which includes 
evacuation routes.  The aspen treatments are within WUI units but may extend beyond 
the ½ mile distance used for WUI protection boundaries.   

The treatments and methods are the same as those described for Alternative 2.  There are 
fewer acres proposed for treatment in this alternative as a result of mitigation for moose 
habitat.  Approximately 1,500 acres of forest thinning would utilize a ground based 
harvest (gbh) method to facilitate removal of larger trees.  In these forest stands the 
majority of biomass to be removed exists in the size classes at or above six inches in 
diameter but all size classes would be thinned.  Trees less than 6 inches in diameter 
(small trees) would also be removed in these units, leaving approximately 50-100 
intermediate or sapling sized trees per acre after treatment.  The remaining forest thin 
units, approximately 750 acres, would be implemented using mechanized or manual 
slashing of trees that are generally six inches or less in diameter to reduce ladder and 
canopy fuels.  Similar to Alternative 2, about 325 acres would the slashed, monitored 
and/or use prescribed burning as a primary treatment. 

Table 1 provides a primary treatment summary for the alternatives.  Activity unique to 
this alternative is described in this section.  Associated activities described in Alternative 
2 are the same in Alternative 3, including Features Common to Action Alternatives 
detailed in the next section (see Figure 13 - Alternative 3 Map). 

Moose Mitigation 

Mitigation designed to reduce impacts to moose winter habitat is reflected in changes in 
unit boundaries for this Alternative.  Portions of units 6, 7, 10, 11 and all of unit 12 
(approximately 125 acres) were dropped from treatment.  These areas are moose winter 
habitat within evacuation routes. 
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Figure 13  Alternative 3 – Mitigated Alternative. 
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Table 1.  Alternative 2 and 3 - Primary Treatment Summary 

Proposed 

Unit 

 

Purpose 

For  

Treatment 

Alternative 2 Forest Thinning 

Estimated Acres 

Alternative 3 Forest Thinning 

Estimated Acres    

Both Alter- 

natives 

Thinning Method 

& Secondary 

Treatments  

Prescribed burn
7
 

All size 

classes 

Small 

trees 6” 

or less 

Estimate 

Temp-  

orary 

Road  

All size 

classes 

Small 

trees 6” 

or less 

Estimate 

Temp- 

orary 

Road 

Acres of 

Slashing, 

monitoring 

and/or 

prescribed 

burning if 

needed 

1 WUI & 

Evacuation  

65   65    Generally, ground 

based harvest 

treatment would be 

combined with 

small tree thin, 

whole tree yard, 

machine and hand 

piling followed by 

prescribed burning.   

2 WUI & 

Evacuation 

 

 220   220   Small tree thin by 

hand methods 

would be combined 

with hand piling 

and prescribed 

burning. 

5 WUI & 

Evacuation 

35  less than 

½ mile 

35  1  LR
8
  Ground based 

harvest  

6 WUI & 

Evacuation 

 120   65   Small tree thin by 

hand methods 

                                                      
7
 Prescribed burning could include hand pile or machine pile burning, jackpot, understory or broadcast burn.   

8
 LR (landing road) is designed to place landings off of the Hebgen Lake Road for Safety and Scenery protection.  These temporary roads would be the minimum 

distance needed to offset the landings.  The approximate distance varies from 150-450 feet.  An average of 350 feet was used in calculations.  
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Proposed 

Unit 

 

Purpose 

For  

Treatment 

Alternative 2 Forest Thinning 

Estimated Acres 

Alternative 3 Forest Thinning 

Estimated Acres    

Both Alter- 

natives 

Thinning Method 

& Secondary 

Treatments  

Prescribed burn
7
 

All size 

classes 

Small 

trees 6” 

or less 

Estimate 

Temp-  

orary 

Road  

All size 

classes 

Small 

trees 6” 

or less 

Estimate 

Temp- 

orary 

Road 

Acres of 

Slashing, 

monitoring 

and/or 

prescribed 

burning if 

needed 

 

7 Evacuation 

Route & Fuel 

Break (alt 2) 

45   10    Ground based 

harvest  

9  Evacuation 

Route  

15   10    Ground based 

harvest  

10 Evacuation 

Route & WUI 

 150   95   Manual and/or 

mechanized small 

tree thin would be 

combined with 

machine piling, 

hand piling and/r 

prescribed burning. 

11 Evacuation 

Route & Fuel 

Break 

60  1 LR 40  1 LR  Ground based 

harvest  

12 Evacuation 

Route & Fuel 

Break 

65   0  0  Ground based 

harvest  

13 WUI & 

Evacuation, 

Aspen, 

maintain low 

      45 Slashing and  

prescribed burning 
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Proposed 

Unit 

 

Purpose 

For  

Treatment 

Alternative 2 Forest Thinning 

Estimated Acres 

Alternative 3 Forest Thinning 

Estimated Acres    

Both Alter- 

natives 

Thinning Method 

& Secondary 

Treatments  

Prescribed burn
7
 

All size 

classes 

Small 

trees 6” 

or less 

Estimate 

Temp-  

orary 

Road  

All size 

classes 

Small 

trees 6” 

or less 

Estimate 

Temp- 

orary 

Road 

Acres of 

Slashing, 

monitoring 

and/or 

prescribed 

burning if 

needed 

risk conditions 

14 WUI, Aspen, 

Evacuation 

Route  

210  7 LR plus 

1/3 mile 

or less 

206  7 LR 

plus 1/3 

mile or 

less 

 Ground based 

harvest  

15 WUI, Aspen, 

Evacuation 

Route 

 75   75   Manual small tree 

thin 

16 Evacuation 

Route, WUI, 

Aspen 

 25   25   Manual small tree 

thin 

17 WUI, Aspen, 

Evacuation,  

90  ½ mile or 

less 

90  ½ mile 

or less 

 Ground based 

harvest 

18 Aspen, 

Maintain low 

fire risk 

conditions 

      25 Slashing, prescribed 

burning  

19 Evacuation, 

Aspen 

 35   45
9
   Manual and/or 

mechanized small 

tree thin  

                                                      
9
 This estimate includes a portion of unit 21B from Alternative 2. 
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Proposed 

Unit 

 

Purpose 

For  

Treatment 

Alternative 2 Forest Thinning 

Estimated Acres 

Alternative 3 Forest Thinning 

Estimated Acres    

Both Alter- 

natives 

Thinning Method 

& Secondary 

Treatments  

Prescribed burn
7
 

All size 

classes 

Small 

trees 6” 

or less 

Estimate 

Temp-  

orary 

Road  

All size 

classes 

Small 

trees 6” 

or less 

Estimate 

Temp- 

orary 

Road 

Acres of 

Slashing, 

monitoring 

and/or 

prescribed 

burning if 

needed 

20 Evacuation, 

WUI  

35  1 LR 30 1 LR   Ground based 

harvest  

21 Evacuation 

Route, Fuel 

Break, Aspen,  

140   50    Ground based 

harvest  

21A Evacuation 

Route, WUI,  

Aspen 

   50    Ground based 

harvest  

21B Evacuation 

Route, Aspen 

   10   1 LR  Ground based 

harvest  

22 WUI, Aspen  

Evacuation 

Route  

 45   45   Manual small tree 

thin 

23 WUI, Aspen  

Evacuation 

Route  

5  1 LR 5  1 LR  Ground based 

harvest 

24 Evacuation 

Route, WUI, 

Aspen 

 15   15   Manual and/or 

mechanized small 

tree thin 

25 WUI, Aspen 

Evacuation 

 115   115   Manual small tree 

thin 
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Proposed 

Unit 

 

Purpose 

For  

Treatment 

Alternative 2 Forest Thinning 

Estimated Acres 

Alternative 3 Forest Thinning 

Estimated Acres    

Both Alter- 

natives 

Thinning Method 

& Secondary 

Treatments  

Prescribed burn
7
 

All size 

classes 

Small 

trees 6” 

or less 

Estimate 

Temp-  

orary 

Road  

All size 

classes 

Small 

trees 6” 

or less 

Estimate 

Temp- 

orary 

Road 

Acres of 

Slashing, 

monitoring 

and/or 

prescribed 

burning if 

needed 

26A WUI, 

Evacuation 

Route 

180  6 LR plus 

½ mile 

170  6 LR  Ground based 

harvest  

26B Evacuation 

Route, WUI 

(campground), 

Fuel Break  

170  5 LR 

 

150  5 LR  Ground based 

harvest  

26C WUI, 

Evacuation 

Route 

75  3 LR 

below the 

FSR#167 

60  3 LR 

below 

FSR#167 

 Ground based 

harvest  

27   Evacuation 

Route  

 10   10   Manual small tree 

thin 

29 WUI, Aspen 

Evacuation 

Route 

105  2 LR 70 35 2 LR  Ground based 

harvest  

30a Aspen, WUI 130  1 mile or 

less  

130  1 mile or 

less 

 Ground based 

harvest  

30b WUI, Aspen       240 Manual small tree 

thin 

31 Aspen, WUI 115  1/3 mile 

or less 

115  1/3 mile 

or less 

 Ground based 

harvest  
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Proposed 

Unit 

 

Purpose 

For  

Treatment 

Alternative 2 Forest Thinning 

Estimated Acres 

Alternative 3 Forest Thinning 

Estimated Acres    

Both Alter- 

natives 

Thinning Method 

& Secondary 

Treatments  

Prescribed burn
7
 

All size 

classes 

Small 

trees 6” 

or less 

Estimate 

Temp-  

orary 

Road  

All size 

classes 

Small 

trees 6” 

or less 

Estimate 

Temp- 

orary 

Road 

Acres of 

Slashing, 

monitoring 

and/or 

prescribed 

burning if 

needed 

32 Aspen, WUI 190  1.25 miles 

or less 

190  1.25 

miles or 

less 

 Ground based 

harvest  

Approxim

ate Totals 
 1750 825 6 miles 1500 750 5 miles  325 acres  

      There are no units # 3, 4, 8, or 28. 
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Mitigation Common to All Action Alternatives 

The Forest Service also developed the following mitigation measures to be used as part of all 
the action alternatives.  

Air Quality  

1. All Lonesome Wood 2 project burns would be coordinated with the Montana/Idaho State 
Airshed Group (http://www.smoke.org).  The operations of the Montana/Idaho State 
Airshed Group are critical to minimize cumulative smoke/PM2.5 air quality impacts.  
The State Airshed Group, Monitoring Unit in Missoula evaluates forecast meteorology 
and existing air quality statewide by individual Airshed and specifies restrictions when 
smoke accumulation is probable due to inadequate dispersion.  Burning would be done in 
coordination with the Montana/Idaho Airshed group on days of good-excellent stability.  
This practice applies to all prescribed burning operations. 

2. Broadcast burning would be attempted springtime (May/June) or fall (late September - 
November) when north slopes are moist and wildfire potential is low.   

3. Within the minimum ambient distances of residences, the public would be warned about 
high smoke concentrations and advised not to travel outside of a vehicle or be outside of 
residences. Pile burn units would be burned one unit at a time to avoid cumulative smoke 
effects between units.  These constraints would keep smoke emissions within the 
National Air Quality Standard (NAAQS) for particulate matter PM2.5 24-hour average 
concentration of 35 ug/m

3
.  Minimum ambient distance range from of 0.1 to 0.2 miles.  

Piling burning would be expected to occur during spring or fall when residents are 
generally not using their cabins. 

Effectiveness:  These practices minimize smoke exposure to humans and risk of escaped fire 
which would result in much larger quantities of smoke.  These mitigations also ensure 
compliance with NAAQS standards. 

Amphibian Protections 

Incorporate the following design considerations within one mile of known western toad 
breeding sites (all or part of treatment units 14, 17, 20, 21, 21a, 21b, 23, 26b, 26c, and 29 to 
minimize displacement of hibernating toads: 

4. Keep the interior slash piles (non-landing piles) small where possible, preferably less 
than 15x15x15 feet and free of soil and duff so that they do not provide suitable 
hibernacula. 

5. Ignite landing slash piles before mid-October or after mid-April, at which times western 
toads are not present within their winter hibernacula. 

6. Ignite the slash piles slowly from one side so western toads can flee from oncoming heat 
if they are still within their hibernacula. 
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Effectiveness:  These practices reduce the number of individual toads that could be impacted 
by treatment activities.  

Heritage Resource Protections  

Avoid impacts to the identified cultural site adjacent to units 1-3 by flagging the site and 
avoidance of mechanized activity in the site which is outside the units.  The Archeologist 
would work with the Sale Administrator to ensure the site is avoided. 

Invasive Weed Protections   

The weed specialist would coordinate with field crews to implement these practices.  Maps 
showing known weed presence are in the Project Record.  

7. Leave 100 foot no treatment buffer adjacent to existing weeds.  The known patches are 
generally along roads in open areas. 

8. Avoid treatment activities within the orange hawkweed patch in unit 29 during flowering 
/ seed spread (June 15 to the end of August).  Equipment would be washed when leaving 
areas infected with orange hawkweed (unit 29), and oxeye daisy near unit 6 adjacent to 
Trapper Creek. 

9. Spray weeds adjacent to roads within unit 29 prior to treatment activities to help prevent 
the spread of weeds along the road system.  This would be implemented with stewardship 
contract, grants or appropriated funding sources. 

10. Avoid driving equipment through weed patches. The soil contains both seeds and roots 
that would produce viable plants. Additionally, avoid decking logs or piling slash within 
weed infestation areas. 

11. Power wash and inspect all off-road vehicles before entering the project area.  This would 
help to prevent introducing new invasive weeds into the area. 

12. Seed disturbed soil with native grasses that are free of invasive weed seeds (including all 
species on the regional noxious weeds list and other plants of concern – such as cheat 
grass). Prior to purchasing the seed, review the list of species present in the seed lot (as 
determined by the seed testing lab) to confirm that undesirable plants are not present. 

Effectiveness: The effectiveness of these practices depends of the thoroughness of washing 
off road equipment, the thoroughness of herbicide treatment of weeds adjacent to roads and 
the compliance of avoiding weed-contaminated sites.  These practices lower the risk of weed 
spread. 

Monitoring:  Monitor area annually for five to 10 years after treatment, to detect the presence 
of new weed patches. After 10 years crown canopy would start to limit sunlight and prevent 
weeds from establishing. Monitoring can be completed with the weed treatment currently in 
place and would not require additional resources to accomplish. 
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Within two to three years following grass seeding, survey all sites with disturbed soil and 
reseed as necessary.  Also survey for presence of weeds and treat if weeds become 
established. 

Livestock Grazing 

The following items are common practices with all vegetation management projects, and are 
mentioned only as a reminder that they need to be considered. To reduce conflict between 
cattle and thinning operations notify the range allotment permittee when thinning trees in 
units 16, 17 and 19.  The range permit administrator would coordinate with the permittee. 

13. Retain the effectiveness of the cattle guard and fence line along Forest Road 167 near 
unit 19.  Any damage to these structures would be repaired. 

14. The old gravel pit near the corral would not be used for log decking or slash disposal.  
This gravel pit is located just south of the Hebgen Lake Road and east of Watkins Creek.  
Use of this area would reduce the productivity of the pasture by contributing to the spread 
of existing weeds in the area. 

Effectiveness: Avoiding problem areas is a very effective mitigation to prevent damage to the 
fence and the spreading of weeds. 

Public Safety Protections and Transportation  

15. No operations would take place within ¼ mile of residences for safety, access, and 
disturbance reasons during the prime cabin visitation season during the Memorial Day 
weekend, and July 4th week through Labor Day, except in unit 14 above the Hebgen 
Lake Road (FSR #167).  The exception to this is near the Cozy Corners homes.  Within 
unit 14, timing restrictions preclude activity during summer season below FSR #167.  
The portion of the unit above FSR #167 is separated from homes by the road. 

16. Landings would be set back from the main road except for grizzly bear mitigation units.  
This would keep logging vehicles, slash disposal, log yards, etc. off the main road, other 
than for transport to and from the treatment site.  This practice would result in temporary 
landing roads but would reduce encounters between forest users and the harvest related 
operation.  Landing roads range in length from 150-450 feet depending on topography.  
The length would be kept to the minimum needed to offset the landing. 

17. Snags would not be left within 2 tree lengths of the road.  Recent mountain pine beetle 
mortality is creating extensive hazard trees along roadways. 

18. Log hauling would be restricted to weekdays and non-holidays. However, there would 
still be short delays associated with implementation of activity along the road. 

19. Incorporate road  management recommendations in Appendix A, which includes the 
following items among other practices. 

20. Implement a Speed Limit on the Hebgen Lake Road for all project and public traffic. 
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21. The project area offers opportunities for public motorized travel and off-road hiking and 
horseback riding use.  Contracts would contain provisions for public safety requiring the 
development of a traffic control plan that would be agreed upon prior to commencement 
of activities. 

22. Warning signs would be installed at key entrances and exits during the time of the 
activity and removed or covered during times of inactivity. 

23. A lower speed limit would be administered for log truck hauling in front of the 
Lonesomehurst Campground on the Hebgen Lake Road to limit dust, recommended 15 
miles per hour but the intent would be to reduce dust flow into the recreation site. 

24. Conduct operations prior to July 1 or after Labor Day Holiday in Unit 19 adjacent to 
Spring Creek Campground to minimize camper displacement.  Unit 19 above the Spring 
Creek access road may be possible to harvest without date restrictions. 

Effectiveness: These practices would reduce conflict between users because of more 
effective communication and avoiding high use time periods.  

Recreation Outfitting  

25. No mechanical treatment would occur in unit 14a below the Hebgen Lake Road, from 
June 7th through the end of the third full week of September.  This time period is the 
prime operating season for the Firehole Ranch. 

26. If outfitted guests are staying at the Firehole Ranch, mechanical treatment operations 
would be limited to the hours of day between 8 a.m. and 5 p.m. in units 14 and 15 above 
the Hebgen Lake Road from June 7th through the end of the third full week of 
September. The Forest Service would coordinate with the outfitter to determine if guests 
are present.  Prior to June 7 and after September 20 there would be no need for these 
operating restrictions. 

27. In coordination with contractors, the Forest Service would notify the Firehole Ranch in 
advance of thinning operations when working in units 10, 11, 13, 31 and 32.  The 
outfitter is authorized to operate on trails within these units.  However, no reported use 
has occurred in these units in the recent years. 

28. Construction and activities around trail crossings would be managed to eliminate user 
conflicts and confusion. 

Effectiveness:  These practices minimize the likelihood that heavy operations coincide 
with busy outfitting time periods. 

Roadless Protection  (units 2, part of 14, 15)  

29. Remove the minimum number of trees necessary to bring potential wildfire from the 
crowns to the ground in unit 14. 

30. Careful selection of cut trees in the larger size classes (>8‖ dbh) can minimize the 
immediate visual impact to apparent naturalness.  Select trees to cut where possible 
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growing in shrubby areas to hide cut stumps.  Minimize the total number of trees cut 
larger than 8‖ dbh to those high risk trees (touching crowns or poor crown/bole ratios – 
that is ―wolf trees‖ with plentiful ladder fuel) to maintain the focus of removal on 
generally small diameter trees.  In units 2 and 15 the tree cutting prescription focuses on 
trees less than seven inches in diameter, this mitigation has limited application.  In unit 
14 the focus would be on all size classes with a majority of trees to be removed in 
generally small diameter size classes. 

31. In the lower 1/3 of the roadless portions of unit 2, flush cut all small diameter understory 
trees when possible. 

32. Minimize stump heights elsewhere (1‘ or less where practical).  Cut stumps parallel to the 
slope.  Place dirt/debris/slash on cut stumps in the lower 1/3 of unit 2 when possible to 
reduce high visibility stumps. 

33. In unit 2, after hand piles are burned, ensure that unburned material is scattered, not left 
in a ―pick-up sticks‖ pile. 

34. Minimize the number of skid trails (see soil BMPs). 

Monitoring:  During project implementation, Unit 2 would be monitored to determine the 
whether the mitigations are achieving the end result of maintaining roadless character. 

Effectiveness:  These practices reduce the visible impacts to apparent naturalness in the units 
within the IRA. 

Scenery  

The intent of scenery mitigation is to create natural appearing transitions between treated and 
untreated areas, as viewed from a distance and along the roads, and to leave natural 
appearing vegetative patterns.  For the most part this would be achieved through tree marking 
guidelines and timely restoration of temporary roads, landings and skid trails.  The landscape 
architect would work closely with the silviculturist and presale foreman to ensure the 
objectives are met.   

Effectiveness:  As long as the end result of the project meets these goals, the quality of the 
scenery would be maintained whether these or similar practices are incorporated (Ruchman 
2010). 

35. Leave trees:  In all areas, selected trees with the largest and healthiest crowns would 
remain, so they more resemble areas with open-grown trees.  Where there are no large 
crowned trees, such as in areas of small diameter dense lodgepole pine, small tree clumps 
of sizes varying from 5 trees to more would be left in shapes that also vary.  When 
possible, irregular spacing for leave trees and grouping would be used. 

36. Forest Cover Transitions – Transitions would be created where needed between treated 
areas if the prescription or existing condition results in an abrupt visual difference from 
Critical Observation Areas (COA).  Critical observation areas are identified in the 
Scenery Report (Ruchman 2010).  This would help avoid abrupt visual differences that 
could make the unit discernible to the degree of becoming visually dominant. This could 
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be accomplished when marking trees for removal or leave, by applying the following 
techniques. 

Where the unit is surrounded by denser forest, the percent of thinning would be 
progressively reduced towards the outside edge of the unit in a transition zone band of 
varying width.  This is important in all units and especially between units 1 to 2, 7, 9, 10, 
11, 12 and 14 to 15 where there are critical observation areas along Highway 287 within 
one mile across the lake. 

Where the unit is next to an already-open area (either natural meadow or an already-
logged area), the percent of thinning should be progressively increased toward the open 
area in a transition zone band of varying widths. In areas next to open areas, trees with 
large full crowns, that could appear open grown, should be selected to leave.  This is of 
particular concern where unit 17 meets unit 16.   

37. The eastern edge of unit 17, near where the ―Willows‖ dispersed camping road heads 
northeast, abuts an old harvested area, with a section of very visible straight edge. The 
commercial thinning in Unit 17, would aim to break up that straight-appearing edge by 
removing trees to create some holes of varying sizes and spacing.  These actions would 
mitigate the already harvested area to the east of 17 and bring it up to meeting its 
assigned Forest Plan visual quality objective (VQO) of Partial Retention.  

38. In units 31 and 32, the lower portion of the units would be designed to appear somewhat 
similar to the thinning on private land downhill of the unit. 

39. In lodgepole pine units where there are tall, small crowned, isolated overstory trees 
surrounded or adjacent to younger, fuller crowned trees, the older lodgepole would be 
removed where possible to visually convert as much of the entire stand to the younger 
age.  This would remove the visual contrast due to previous logging, such as in units 19, 
20, 26 and 27. 

40. Aspen Treatment Transition - Where openings of approximately 100 feet would be 
created around aspen stands to stimulate and encourage their growth, those openings 
would feather and grade out into the thinned areas in the rest of the unit and should be 
irregularly shaped when possible.  This means that where the openings abut surrounding 
denser conifer stands, trees with fuller crowns or clumps of trees should be left to create a 
visual transition.  In addition, the percent of thinning should be high immediately around 
the opening and progressively decrease farther away from the opening into the 
surrounding forest. In addition, where those areas are within easy sight distance of the 
Hebgen Lake Road (FSR 167)  or any other recreation sites or roads, they should be 
under burned where possible, to help reduce the visibility of the cut stumps and 
encourage herbaceous vegetation and aspen sprouts. 

41. During sale preparation/tree marking of units adjacent to homes, Forest Service would 
meet with property owners to address concerns related to tree marking and their 
immediate view, if property owners request a consultation. 

42. Road and skid trail corridors would be designed to reduce visibility from the Hebgen 
Lake Road.  Restoration of roads, drag corridors and staging areas (landings) would 
reduce their visibility within the foreground (100 feet) of the Hebgen Lake Road (FSR 
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167), other recreation site roads and between the lake shore and FSR 167 in view from 
the Lake.  Adherence to the Soil Restoration and Invasive Weed design features would 
restore these areas.  Additional requirements for scenery include: 

43. Access roads and corridors would be designed or created to not run in visibly straight 
lines to avoid creating straight openings, when possible. 

44. Restoration work would make these areas appear natural within one year of completing 
project related activities.  This monitoring and follow through would be the responsibility 
of the District. 

45. Landings immediately adjacent to FSR 167 in units 9, 21, 21A and 26c would be 
monitored for success of restoration actions.  If necessary, the FS would follow up by 
removing or scattering any large, visually dominant un-burned material, mulching and 
reseeding the soil under the burn pile and placing some slash to further naturalize the 
area. 

46. Thinning between recreation residences and the lake would be designed to avoid making 
structures significantly more visible from the lake or Highway 287. 

47. Thinning of conifers between the Hebgen Lake Road (FSR 167) and the lake, would be 
designed to not make the road prism significantly more visible to viewers on the lake or 
on Highway 287.  This is the case where only a narrow band of conifers currently exists 
between the road and the lake, such as in unit 26. 

Monitoring: After completion of the project, the landscape architect would monitor 
visually conspicuous stumps and take action to make them less visible within 50 feet of 
either side of the Hebgen Lake Road (FSR 167) Cherry Creek and Spring Creek 
Campgrounds, recreation residences and associated roads and Trail 217. 

Soil Protection  

48. Gallatin National Forest soil protection guidelines would be followed for mechanical 
thinning units to keep soil disturbance below unacceptable (15%) levels.  The current 
practices are listed in Appendix B. 

49. In unit 22, to avoid disturbance of thin soil in a portion of the unit, no pile burning would 
be conducted in the ridge area.  This protection would be included in the silvicultural 
prescription.  See the mitigation map with the soils report (Keck 2011). 

Monitoring: Site visits can be made by the Soil Scientist for the Gallatin National Forest 
during any timber harvesting operations whenever the sale administrator has concerns about 
the level of soil disturbance.  Inspections would also be conducted shortly after harvesting is 
complete to get an early assessment of the level of disturbance present.  It would not be until 
two years after any required soil remediation practices have been implemented, however, that 
soil monitoring would be conducted to assess initial levels of post-treatment, detrimental soil 
disturbance (DSD).  Most of the initial, short-term, non-detrimental, soil disturbances should 
have disappeared by then so reasonable determinations of true DSD can be made.  These 
predictions would be tested by soil monitoring of selected treatment units at that time. Post-
treatment soil monitoring two years after remediation is complete would likely focus on 
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those treatment units with the highest potential for exceeding the Region One standard for 
DSD.  Follow up monitoring in year five would be used to verify continued recovery of these 
sites. 

Water Quality, Riparian and Aquatic Habitat Protections 

50. Standard timber sale protection provisions would be applied to the commercial harvest 
activities to protect against soil erosion and sedimentation. 

51. Standard Best Management Practices or BMPs (DNRC 2002) including Montana 
Streamside Management Zone (SMZ) compliance rules (DNRC 2006) would be applied 
during design and implementation of all commercial and non-commercial activities.  Of 
particular importance is drainage and slashing of skids trails upon unit completion.  The 
State of Montana requires that BMPs be applied to all activities to comply with State 
Water Quality standards.  Those sections are hereby incorporated by reference into this 
decision, as well as State of Montana Forestry BMPs (see Appendix B).  

52. The District fisheries biologist would be present when crews are laying out treatment 
units and marking trees in commercial or non-commercial treatments within riparian 
areas along streams to ensure adequate protections. 

53. No trees would be cut within 15 feet of the Ordinary High Water Mark along any fish 
bearing Class 1 or Class 2 stream segment within commercial and non-commercial 
treatment units.  Removal of lower branches (or ladder fuels) of larger trees within this 15 
foot no cut zone would be allowed if removal would not result in mortality to that tree.  
This mitigation measure is designed to protect streambanks, provide thermal regulation 
overhead cover, augment debris recruitment, and reduce or prevent sediment delivery.   
The fisheries biologist would be allowed the discretion to widen the 15 foot no cut zone 
to insure stream bank stability in a situation where 15 feet was deemed inadequate. 

54. Retain all bank-edge trees maintaining stable stream banks and trees leaning toward 
streams that can provide large woody debris within commercial and non-commercial 
treatment units. 

55. Seeps and springs are perennially saturated, while most of the streamside areas are only 
seasonally saturated (usually during snowmelt runoff).  Seeps and springs would be 
avoided in any ground disturbing activities in the Lonesome Wood 2 project.  Spring 
sources in some of the treatment units provide domestic water supplies for private and 
Recreation Residences in Clarks Springs, Rumbaugh, Cozy Corners, and Lonesomehurst.  
The area within 100‘ of the spring source areas would be avoided in any ground 
disturbing activities (skidding or harvesting) to protect these domestic water supply 
source areas.  In addition no surface disturbance would be allowed within 25‘ of pipelines 
and water distributions systems. 

56. Additional spring sources used by wildlife in the Rumbaugh, Cozy Corners, and Romsett 
areas, and the area within 50' of these springs would be avoided in ground disturbing 
activities. 

57. All required water quality permits would be acquired by the Gallatin NF prior to any 
ground disturbance activities for Lonesome Wood Vegetation Management 2 Project 
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including 124 permits and Nationwide 404 permit compliance validations for stream 
crossings.  The logging road stormwater discharge NPDES permitting requirements for 
the Lonesome Wood 2 project would be complied with by the Gallatin National Forest 
prior to initiation of project implementation.  The appropriate NOI, application forms, 
and Stormwater Pollution Prevention Plan (SWPPP) in the format and timeframes 
required by the EPA and Montana DEQ would be submitted and acquired prior to road 
use for Lonesome Wood 2 logging operations.  The presale forester would initiate the 
request through the Forest Hydrologist. 

58. The Gallatin Forest Plan, Forest Wide Standards 10.2 (p. II-23) requires that Best 
Management Practices (BMPs) would be used in all Forest watersheds.  The Montana 
Forestry BMPs are included in Appendix B of the DEIS which is required to be followed 
in all timber harvest and road construction activities.  Forest Plan Direction A.5 (p. II-1) 
requires the Gallatin NF to meet or exceed State of Montana water quality standards. 

Monitoring:  Since anticipated water quality effects of Lonesome Wood Vegetation 2 
treatments are too low to be measured, no water quality monitoring would be planned.  A 
BMP review of the Lonesome Wood Vegetation Management 2 Project area would be 
conducted for some of the larger treatment units as well as road treatments.  The BMP review 
team would use the Montana BMP audit forms augmented by the additional BMPs and 
required mitigation for the Lonesome Wood Vegetation Management 2 Project decision.  
The objective of the BMP review is to document BMP and SMZ rule compliance and to 
validate the erosion and water quality effects predicted by examination of soil erosion, runoff 
and water quality response, and re-vegetation of understory burns.  A BMP review report, 
including observations and recommendations, would be prepared by the Gallatin NF 
Hydrologist and submitted to the Hebgen Lake District Ranger.  

Wildlife 

Bald Eagle:  There are two eagle territories in the project area.  These protections apply to 
active nest sites. 

59. No bald eagle nest trees (active or alternate) would be removed.  This requirement is 
mandated by federal law. 

60. No clearcutting (e.g. site prep for landings or log decks) would be allowed within 100 
meters (330 feet) of a nest tree, and no overstory trees would be removed within 100 
meters of any nest tree. 

61. No project activities would be allowed within 400 meters (1/4 mi) of an active bald eagle 
nest from February 1 through August 15.  Vehicle activity on the Hebgen Lake Road (FS 
Road #167) is exempted. 

62. No major project activities (e.g. road construction, commercial harvest, or understory 
thinning with heavy equipment) would be allowed within 800 meters (1/2 mi) of an 
active bald eagle nest from February 1 through August 15.  Light activities (those that do 
not require the use of heavy equipment) such as sale prep, site inspections, understory 
thinning with chain saws, hand piling of slash, prescribed burning and vehicle use on 
Hebgen Lake Road (FS Road #167) may occur between 400 and 800 meters of an active 
nest. 
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Note:  Seasonal restrictions would not apply to unoccupied or alternate nest sites.  
Seasonal restrictions also would not apply if eagles have fledged, nesting has failed, or if 
eagles have left the nesting area (Montana Bald Eagle Working Group 2010:5)   

Effectiveness:  These practices are consistent with bald eagle protection requirements and 
minimize disturbance to active nests.  

Big Game:  During implementation, establish a buffer for key habitat components for big 
game, such as moist areas, meadows and parks.  At least 2/3 of existing forest cover would 
be untreated.  In consultation with a wildlife biologist to determine width based on site 
characteristics, buffers would be implemented through layout and marking. 

Effectiveness:  Buffers are in place around important habitat components to reduce impacts. 

Moose:  No project activities would be conducted in moose wintering areas along the 
lakeshore from December 1-May 1.  Activities with low disturbance potential such as 
broadcast and slash burning, and inspections are exempted.  Moose winter in all units except 
a portion of 30b and all of 30a, 31 and 32. 

Effectiveness:  Limits project related stress to moose in the winter when they work harder to 
meet their nutritional needs. 

Osprey:  There are six known nests in the project area, occupancy varies year to year. 

63. No road construction, ground-based harvest with heavy equipment, or prescribed burning 
would occur within 50 meters of an active* osprey nest from April 15 to August 15. 

64. No understory thinning (by hand with chainsaws) would occur within 50 meters of an 
active* osprey nest from April 15 to July 15.  

*Note:  Seasonal restriction would not apply to unoccupied nest sites.  Seasonal restrictions 
also would not apply if osprey have fledged, nesting has failed, or if osprey have left the 
nesting area.  

Goshawk   No active nests have been found or breeding activity detected within the project 
area units through broadcast acoustical surveys to date.  If at any time during the project, an 
active nest is located, the most current habitat guidelines recognized by the Region  would be 
applied.  At this time the following guidelines would be applied (Brewer et. al. 2009). 

65. An active nest would be subject to a 40 acre (minimum) no treatment buffer.  In addition, 
an approximate 420 acre "no activity" (project activities) from 4-15 to 8-15 would be 
implemented as mitigation to protect the Post Fledging Area (PFA) around the active nest 
(Brewer et al. 2009).  

Grizzly Bear: 

Project Design Features and Standard Operating Procedures 

66. Where possible, temporary project access routes would be located so that they do not 
affect existing secure habitat.  Landing areas located near secure habitat would be 
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accessed from existing roads.  This feature would apply in treatment units 1, 7, 9, 21, 
21A and 26C above Hebgen Lake road.  The access route to the landing area in unit 11 
would be in the north 1/3 of the unit, easily more than 550 yards from existing secure 
habitat.   

67. Food Storage Order requirements are in place.  Contractors would be briefed on 
requirements and provisions would be enforced. 

Mitigation Measures 

68. Prior to project implementation, approximately 6 miles of road and/trail that currently 
receive motorized use (FS Road #2544 and Trail #215), shall be permanently barricaded 
to preclude all motorized use, including administrative access.  This measure would 
ensure no net increase in total motorized access route density, and no decrease in secure 
habitat due to project implementation. 

69. Contractors and their employees shall not be allowed vehicle access for the purpose of 
hunting, transporting hunters, discharging firearms or transporting big game animals on 
project routes closed to public motorized use.  

70. The timber sale contract will include provisions to cease activity or otherwise protect 
populations and individual grizzly bears.  This provision allows for modification of the 
project should an unforeseen problem be identified during operations. 

71. The contractor will be informed of possible risks associated with working in grizzly bear 
habitat, and will be required to comply with the Food Storage Order (Occupancy and Use 
Order #07-11-00-01).  If contractors or their employees camp in the project area, a 
campsite will be designated by Forest Service personnel, and camping will be allowed 
only in hard-sided camp vehicles. 

72. Major timber sale activities including road construction, cutting and decking of trees, and 
hauling of logs, shall be restricted to five consecutive years of activity.  A minimum of 
five years inactivity shall be required following five consecutive years of activity.  Minor 
activities including road maintenance, broadcast burning, slash burning, pre-commercial 
(i.e. small tree) thinning, and inspections, may continue after five consecutive years of 
major activities (USFWS 1990).  

Effectiveness:  These mitigations ensure consistency with Appendix G, H and 
Amendment 19 of the Gallatin Forest Plan. 

General Practices - Wildlife & Other   

73. No public motorized use of temporary roads constructed for this project would be 
allowed.  During project implementation barricades would be used to prevent public use.  
If needed an area closure would be implemented to facilitate enforcement. 

74. All temporary roads constructed for the project would be closed and rehabilitated upon 
completion of the project.  Provisions in the stewardship contract ensure closure and 
restoration would be completed as part of any contractual obligations. 
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75. Downed Woody Debris - Approximately 15 tons/acre of downed woody debris per 
Gallatin Forest Plan direction would be left on site, where available.  Large diameter 
pieces would be favored to leave (Gallatin Forest Plan Amendment 15,  1993). 

76. Snags - Adhere to Forest Plan standards of leaving 30 snags per 10 acres greater than 18‘ 
and 10‖ DBH, where available.  In units with broadcast burning leave snags if feasible.  
Wherever possible, snags would be retained within the untreated leave clumps for safety 
purposes.  An additional 30 live snag replacement trees per 10 acres would be left in 
harvest units in either retention clumps or thinned areas.  In Douglas fir and subalpine fir 
on rocky or shallow soil, designate 60 replacement trees per 10 acres (Gallatin Forest 
Plan Amendment 15,  1993).  Note objective that large, broken-topped trees with existing 
cavities are preferred for retention.  Emphasize retention of snags in areas located away 
from easy access for firewood cutting. 

77. Trees and snags with obvious large nest structures or cavities would be left intact, with 
immediately surrounding vegetation retained as a buffer. 

Effectiveness; These practices ensure consistency with the Gallatin Forest Plan as 
amended, Appendix G of Forest Plan and the Travel Plan (2006). 

Alternatives Considered but Eliminated from Detailed Study 

Federal agencies are required by NEPA to rigorously explore and objectively evaluate all 
reasonable alternatives and to briefly discuss the reasons for eliminating any alternatives that 
were not developed in detail (40 CFR 1502.14). Public comments received in response to the 
Proposed Action provided suggestions for alternative methods for achieving the purpose and 
need. A number of alternatives were considered, but dismissed from detailed consideration 
for reasons explained below. 

Alternative 4.  Prescribed burn only  

An alternative that considered only prescribed burning was requested during scoping.  The 
existing forest condition for the project area is generally not suitable for prescribed burning 
as a primary treatment.  The potential areas suitable for prescribed burning have been 
identified in treatment units in Alternative 2 and 3, unit 13, 18 and 30b totaling about 325 
acres.  Limiting treatment to only those acres would not reduce the wildland fire risk in the 
wildland urban interface or much of the evacuation route. 

Prescribed burn only is not appropriate in the other proposed treatment areas because there is 
continuous forest cover over much of the area and most of the forest types present are not fire 
resistant

10
 forest types.  About 89% of the stands within the area that are on forested lands are 

moderately to well stocked, meaning the canopy density or cover ranges from 40-90% 
closure (Novak 2010).  Prescribed burning in these types of forest would very likely lead to 
stand replacement fire or the burn would need to be conducted so early in the year that the 
area would not burn due to snow cover or high moisture levels.  The risk associated with 
stand replacement burning would present the same hazards to property and life that the 
project is designed to minimize. 

                                                      
10

 Fire resistant forest type – includes trees species that have physical adaptations such as thick bark, which 

allow a tree to withstand heat from fire more successfully than other species. 
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Approximately 74% of the vegetation analysis area is lodgepole pine, Douglas-fir, subalpine 
fire, Engelmann spruce and trace amounts of whitebark pine (Novak 2010).  About 5% of 
that forest area is Douglas-fir forest. Generally, underburning is successful in Douglas-fir and 
would result in mortality in lodgepole pine, subalpine fir and Engelmann spruce.  Those 
species have thin bark and as a consequence are not adapted to fire or underburning. 

In summary, relatively few acres in the project area are suitable for prescribed 
burning/underburning, jackpot pile or broadcast burning as a primary treatment.  Therefore, 
the acres available for treatment are too low to effectively meet the purpose and need for 
action.  For these reasons, this alternative was considered but not carried forward. 

Alternative 5.  No temporary roads 

An alternative that required no temporary roads was requested during scoping. The merits of 
this Alternative were considered in an interdisciplinary team meeting (IDT, 4/10/07).  The 
units proposed for logging could be treated with no temporary roads.  All landings would 
need to be immediately adjacent to the existing access roads, which is primarily the Hebgen 
Lake Road.  Skidding distances would be longer in this alternative. 

The immediate concern related to this alternative is user conflicts on the Hebgen Lake Road.  
To ensure public safety, the Hebgen Lake Road would have to be closed when operations 
were ongoing at the landings since they would be immediately adjacent to the road. 

 During scoping, we received several comments expressing concern that road closures and 
traffic delays are impactive to residents and forest users.  Another result of landings along the 
road relates to scenery impacts.  Again during scoping we heard from people that they were 
concerned about scenery along the road and Hebgen Lake. 

Although this alternative could be implemented, it conflicts with two important issues 
identified for this project both internally and with the public; road use/public safety and 
scenery.  Design features were incorporated in Action Alternatives to mitigate the impact of 
temporary roads.  The overriding concern for public safety and the desire to have the 
landings set back from the road to minimize scenery impacts was the primary reason this 
alternative was eliminated from further consideration. 

Alternative 6: No fuel breaks or Forest Health units 

A request was made to include an alternative that eliminated fuel breaks and units identified 
for forest health reasons.  No units were identified solely for forest health reasons in 
Alternatives 2 or 3.  In the treatment units identified to benefit WUI/Evacuation Routes and 
aspen, the treatment prescription would take into account insect and disease presence and 
implement treatment guidelines that reduce the likelihood that insects or disease would thrive 
in the stand. 

The desire to eliminate acres of fuel break treatment was recommended in order to avoid 
impacts from roads, weeds, wildlife habitat degradation and sedimentation.  In the original 
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proposal, fuel breaks
11

 were proposed in portions of five units 7, 11, 12, 21, 26 in Alternative 
2 to enhance the effectiveness of evacuation routes.  After Alternative 3 was developed in 
response to moose winter range concerns, most of the acres designed to add fuel breaks 
dropped out of Alternative 3 leaving portions of five units outside the 400 foot delineation 
for evacuation routes. 

The remaining acres are upslope of the evacuation route so temporary roads would be in 
place to facilitate logging in the units whether the added acres remain or not.  Harvest of the 
―fuel break‖ acres would not require additional road.  These acres were not identified as areas 
with invasive weeds (Lamont 2011a) or watershed concern (Story 2011a). By design, 
Alternative 3 eliminated treatment acres that are ―fuel breaks that might have potential 
impacts associated with wildlife.‖  The concerns rationalizing elimination of the fuel break 
acres were either not supported by analysis or were mitigated. 

The No Action Alternative does not include fuel breaks either.  The analysis of the existing 
alternatives provides a range of effects that allow a line officer to evaluate the trade off 
associated with these additional acres.  Therefore, a unique Alternative was not carried 
forward. 

Alternative 7:  Evacuation Routes limited to 200 feet.   

The interdisciplinary team considered an alternative that limited the size of the evacuation 
routes to 200 feet either side of the road.  There was concern that the evacuation route should 
be as limited in size as much as possible both internally and by the public during scoping.  
Another concern was that other administrative units have used 200 feet as the appropriate 
distance for evacuation routes. 

In consideration of the 200-foot recommendation, the Fuels specialist researched extensively 
to find the rationale for the 200-foot buffer for evacuation routes, and was unable to find any 
scientific basis for the 200-foot buffer. 

The evacuation route is a safety zone where people can safely egress or stage, with or 
without vehicle, in an area threatened by wildland fire.  A safety zone is ―a preplanned area 
of sufficient size and suitable to provide protection from known hazards‖.  The hazards to 
humans during wildland fire are heat, smoke, and lack of breathable air. 

When fighting wildfire, the calculation for determining a safety zone radius from radiant heat 
is four times the maximum flame length plus 50 square feet per person.  If the potential for 
the fire to burn completely around the safety zone (both sides of the road) the diameter 
should be twice the values indicated above.  Convective heat from wind and/or terrain 
influences increases this distance requirement. 

The Fireline Handbook (March 2005 pg. 12-15), BEHAVE PLUS computer model and a 
surface fuel model (Rothermel 1991) were all used to establish the equation for developing 
the 400-foot radius.  In order to develop an evacuation route as a safety zone for an average 
of 8 people, or 3 vehicles the radius was doubled (Anderson 2011). 
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 Fuel breaks in this context were additional acres added to units to increase overall effectiveness of the 

treatments.  These acres were distinguished as a treatment type because they went beyond the 400 feet identified 

as the desired evacuation route boundary.    
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A safety zone is ideally free of any burnable matter.  The planned evacuation route along 
Hebgen Lake road would have vegetation on both sides.  The proposed treatments would 
lower the fire behavior, but not as much, as if the area was free of vegetation for the safety 
zone radius. 

According to the analysis, the 200 foot buffer would not be a sufficient area to reduce the 
hazards to humans according to the references used.  Since an evacuation route of 200 feet 
would not provide adequate protection it would not address the purpose for the project.  For 
this reason Alternative 7 was not carried forward. 

Alternative 8:  Evacuation Routes of ½ mile.   

In the initial proposal the IDT considered evacuation routes that extended ½ mile either 
direction from the Hebgen Lake Road or to the nearest break in fuels, such as the Hebgen 
Lake or a large clearing.  Fuel reduction treatments extending ½ mile from the road provided 
a very effective evacuation route and improved the effectiveness of treatments closer to 
structures. 

However, the public and some resource specialists expressed strong concern that this level of 
treatment was not needed to meet the purpose and need for action.  Based on analysis 
described in Alternative 7, the IDT determined that the ½ mile distance was more than 
needed and the potential effects to moose winter habitat would be too impactive.  For these 
reasons, Alternative 8 was not carried forward. 

Alternative 9:  No mechanized harvest in the Inventoried Roadless Area (IRA).   

This alternative was requested during scoping in June 2010 in response to the Notice of 
Intent to prepare an EIS.  This alternative would replace the 50 acres (estimated) of 
mechanized thinning in unit 14 with hand thinning in the understory.  The other treatments 
proposed in the IRA are either prescribed burning or hand thinning of noncommercial size 
trees. 

The forest condition in these 50 acres is dominated by a continuous canopy of mature trees 
larger than six inches in diameter with moderate to heavy ladder and surface fuels.  The 
overstory canopy presents the most troublesome fuel hazard because the continuity of the 
trees would easily support a sustained crown fire and the ladder and crown fuels could easily 
initiate a crown fire.  Limiting treatment to small trees that can be thinned by hand would not 
effectively reduce the primary fuel hazard in these acres.  Under the assumption that only 
understory trees would be removed in this unit, fire behavior modeling indicated that fire 
behavior would be surface-passive supporting possible crown fire spread.  Even though the 
ladder fuels would be reduced, the overstory canopy would remain continuous and continue 
to support a crown fire.  The flame length on the ground could be up to 8 feet with rates of 
spread up to 12 chains

12
 per hour and spotting distance up to ½ mile, making direct attack 

difficult and unsafe for wildland fire fighters.  These conditions would not alter expected fire 
behavior enough to slow a wildland fire enough to suppress safely with direct attack 
(Anderson 2011).  The juxtaposition of these acres presents a high risk to the Cozy Corners 
subdivision.  Cozy Corners Subdivision is immediately downwind of these 50 acres.  In the 
event of wildfire upslope, the prevailing wind would very likely shower the subdivision with 

                                                      
12

 1 chain = 66 feet. 
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fire brands/embers.  There are six home groupings along the Hebgen Lake Road.  Cozy 
Corners includes one of the largest concentrations of homes.  Reducing the risk to life and 
property such as Cozy Corners from wildfire is exactly the intent of the Lonesome Wood 2 
project.  This alternative was not carried forward because the risk to Cozy Corners is high 
and eliminating these important acres from effective treatment would ignore the primary 
purpose of this project. 

Comparison of Alternatives 

This section provides a summary of the effects of implementing each alternative.  
Information in Table 2 and 3 is focused on activities and effects where different levels of 
effects or outputs can be distinguished quantitatively or qualitatively among alternatives. 

Table 2.  How Well Do Alternatives Meet the Purpose and Need For Action? 

Alternative 1 – No 

Action 

Alternative 2- Proposed Action Alternative 3 – Mitigated 

Alternative 

0 acres of desired fire 

behavior reduction 

achieved in the WUI 

and/or evacuation route. 

Does not meet. 

No aspen 

reinvigoration. 

2370 acres of desired fire 

behavior achieved. In the WUI 

and evacuation route   

170 acres of reduced fire 

behavior but not to fully desired 

conditions. 

Approximately 18 miles of 

evacuation route maintained or 

improved due to treatments. 

Meets most effectively. 

Approximately 1,365 acres 

containing aspen stands or 

remnants of aspen stands would 

be treated to reinvigorate aspen 

health and vigor. 

2070 acres of desired fire 

behavior achieved. 

170 acres of reduced fire 

behavior but not to fully desired 

conditions. 

1-1/2 to 2 miles of evacuation 

route partially maintained and 

15.5-16 miles maintained or 

improved. 

300 acres withdrawn from 

treatment in this Alternative. 

Meets but not as well as 2 

Approximately 1,341 acres 

containing aspen stands or 

remnants of aspen stands would 

be treated to reinvigorate aspen 

health and vigor. 
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Table 3.  Comparison of Potential Impacts Associated with Primary Issues. 

Primary Issue Alternative 1 Alternative 2 Alternative 3 

Inventoried 
Roadless  –  

All alternatives 
meet Forest 
Service Direction. 

No change to 
roadless character in 

the IRA. 

0 acres treated with 
ground based forest 

thinning 

The alternative retains 
roadless character where 
roadless character exists. 

≈ (approximately) 50 
acres of ground based 

forest thinning in an area 
that has past harvest and 

roading. 

The alternative retains roadless   
character where roadless  where  
roadless character exists. 
 
≈ (approximately) 46 acres of  
ground based forest thinning in 
an area that has past harvest 
and roading. 

Grizzly Bear 
Habitat 

No change 

Complies with Forest Plan 
Direction.  Very limited 
impacts with no increase 

in Motorized Route 
density and no decrease in 

secure area. 

Complies with Forest Plan  
Direction.  Very limited impact 
with no increase in  Motorized 
Route density and  no decrease 
 in secure area.  

Moose winter 
habitat 

 

No change 

Consistent with Forest 
Plan direction.  

≈ 277 acres impacted 

Consistent with Forest Plan  
direction.  
≈ 152  acres impacted 
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Chapter 3.  Affected Environment and 
Environmental Consequences 

Introduction 
This Chapter summarizes the physical, biological, social, and economic environments of the 
project area and the effects of implementing each alternative on that environment. It also 
presents the scientific and analytical basis for the comparison of alternatives presented in the 
alternatives chapter.  Also included are discussions of past, present, and reasonably 
foreseeable future activities that were considered in the cumulative effects analysis for the 
various issues.   

The first five issues discussed in this chapter are for those issues considered to be factors in 
formulating the decision.  For each of these issues this chapter addresses:  a) the affected 
environment, b) direct and indirect effects, and c) cumulative effects are described in full.  
For the other issues that were not considered to be "key" factors in making a decision or did 
not drive an alternative or could be effectively mitigated and dismissed there is a more brief 
discussion in Chapter 3.  A discussion of the various alternatives; compliance with the 
Gallatin Forest Plan and applicable laws, regulations, policies, and other direction is provided 
for all issues and alternatives in Chapter 3.The specialist reports (Project File) contain the 
complete discussion/analysis regarding these issues and can be obtained upon request.  
Additional information regarding resource issues can also be found in the Project File.   

Some of the effects discussed in this chapter are complex and not easily quantified.  In regard 
to this, it should be kept in mind that many of the values presented are based on professional 
analysis or are modeled predictions of the effects.  The actual effects may not occur exactly 
to the degree presented.  More important than the exact effects, is the relative comparison of 
effects between the alternatives, the current condition Alternative 1 (no action), Alternative 2 
(proposed action), and Alternative 3 (mitigated alternative), as predicted by models and 
analytic projections. 

Past Present and Reasonably Foreseeable Activities 
Considered for Cumulative Effects  

Consistent with the Council for Environmental Quality (CEQ) guidance,  past, present, and 
reasonably foreseeable activities are considered in the cumulative effects analysis for each 
resource area relative to the specific potential future effects of the proposal.  For each of the 
"key" issues discussed in this chapter, cumulative effects that pertain to the issue are 
presented.  Because the project's direct and indirect effects vary in time and space, each 
resource issue has a defined specific cumulative effects analysis area (spatial boundary) and 
timeframe (temporal boundary) that is pertinent to the specific resource and issue being 
considered.  The resource discussions evaluate the degree to which the proposed alternatives 
combined with past, present, and future actions would influence the affected environment.  
Cumulative effects for each of the "other" issues are summarized in Chapter 3 and fully 
addressed in the specialist reports and cumulative effects worksheets (Project File). 
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The activities described below occur on lands in and around the project area.  These are 
activities that have occurred in the past, present, or may occur in the foreseeable future.  
Future activities, including planned projects, may or may not occur.  Not all activities pertain 
to every resource issue, so they will not all be addressed in the effects analysis for every 
issue.  

Historic, Current and Reasonably Foreseeable Activities  

Past activities (50-100 years) within the project analysis area include fire suppression, timber 
harvest and associated road building, recreational activities, grazing, nonrecreation special 
uses and private land uses.  Fire suppression has altered plant communities' biomass 
production, species composition, and diversity.  Conifers have encroached into previously 
non-forested areas.  Noxious weeds were introduced and infestation levels have increased in 
some areas.  Weed control is conducted annually.  Past logging and road building have also 
contributed to a variety of age classes and altered habitats in portions of the analysis area.  
Wildlife management of big game populations by permit has evolved to present day hunting 
permits, seasons, and protections.  Grazing is expected to continue on the Grazing allotment 
in the Watkins Creek drainage. 

Two fires escaped control in compartment 709 in the 1970‘s.  Both fires were upslope of the 
project area.  One fire grew to 150 acres and the other to 300 acres.  There have been 
approximately 75 spot fires recorded in compartments 709 and 710 since the 1940‘s.  Past 
timber harvesting in the project area is summarized below from existing records. 

Table 4:  Past Timber Harvest (only area on west side of Hebgen Lake) and total acres 

Name Dates Harvested Acres 

West Hebgen 95-86 1348 

Moonlight 95-86 63 

Quaking Dead 95-86 34 

Various Past Harvest 76-46 1107 

Other tree cutting activities that have occurred on national forest land in the project area 
include personal use firewood gathering, aspen regeneration and precommerical thinning.  
Some of these firewood areas are included with the past timber harvest areas.  It is likely that 
additional firewood cutting will occur in the future if the current mountain pine beetle 
infestation becomes more widespread in the drainage.  Some aspen and pre-commercial 
thinning of these areas is included with the past timber harvest activity. 

Many (estimated more than 60%)  recreation residence and private landowners have 
completed thinning and piling to reduce the fire hazard near their structures. 

Hunting, fishing, camping, motorized travel (vehicles, OHV, and snowmobile), use of 
lakeshore recreation residences have been ongoing for decades.  These uses are expected to 
continue.  Outfitter activity is limited in the area.   Permittees provide trail rides, fishing, 
overnight hunting on and in the vicinity of the Hebgen Lake road  and up Watkins Creek and 
Coffin Lake Trails.  It is reasonable to anticipate the current uses will continue.  In the 
project area this includes permits for access roads, water transmission lines, utility lines 
water developments for drinking water and others. 
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Coffin Lake Trailhead is in the analysis area but not in units.  Basin Trail goes through unit 
31. Use of the trails and trailheads is expected to continue. Near the project area an ATV 
connector route between West Denny Road and Contour road was built in 2010.  No  major 
improvements are planned for the roads in the project area.   Roads  are likely to be 
maintained at about the current level.  For more detail on expected use  of Forest Roads and 
Trails see the Gallatin National Forest Travel Management Plan FEIS (10/2006), Detailed 
Description of Alternatives, pp. II-242-253 and the Record of Decision. 

Some of the access roads used for dispersed recreation activities along the lake shore will be 
closed.  Some summer and winter trail use will change.  Campsites were designated along 
FSR 167.  Travel management signs have been posted and there is ongoing enforcement of 
motor vehicle restrictions requiring the public to stay on designated routes.  This initial cross-
country travel management started in 2001.  Approximately 11 miles of road have been 
decommissioned in the Henry‘s Lake Bear Management Unit  which encompasses a broader 
area than compartment 709 and 710.   Approximately 5-10 miles of road and motorized trail 
will be decommissioned in accordance with the Travel Plan in 2011 or 2012.  Culvert 
replacement is being considered for Watkins Creek.   Trapper Creek culvert on the Hebgen 
Lake Road was replaced in 2009.  Large woody debris has been placed in Watkins Creek, 
and is being considered on other streams in the area as well. 

Pennsylvania Power and Light (PPL) plans to build a handicap accessible fishing facility at 
Fishermans Point.  A new boat ramp and dock were installed at the Lonesomehurst Boat 
Ramp in 2011. A fish barrier is proposed for installation in the ―No Name‖ Creek /Wally 
McClure Creek west and south of  Firehole Ranch. 

Private land exists within the Forest Service administrative boundary in several locations 
within the analysis area.  There is cattle grazing on private land south of the South Fork of 
the Madison;  horses grazing on private land adjacent to Watkins Creek allotment near the 
project area; weed spraying/spreading and  construction of homes/structures, roads, parking 
lots and activites asscoiated with summer home occupancy. 

Affected Environment, Direct, Indirect, & Cumulative Effects  

The Council on Environmental Quality (CEQ) regulations implementing NEPA require that 
federal agencies consider three types of actions: (1) connected actions, which are two or 
more actions that are dependent on each other for their utility; (2) cumulative actions, which 
when viewed with other proposed actions may have cumulatively significant effects, and 
should therefore be analyzed together; and (3) similar actions, "which when viewed with 
other reasonably foreseeable or proposed actions, have similarities that provide a basis for 
evaluating their environmental consequences together." (40 CFR 1508.25(a))." 

The agency is not required nor is there a benefit to a rendering of all effects from all actions 
that have impacted a particular resource regardless of whether the proposal under 
consideration contributed an additive effect.  Recent guidance from the Council of 
Environmental Quality (CEQ), Guidance on the Consideration of Past Actions in Cumulative 
Effects Analysis, (6/24/2005) states, "Generally, agencies can conduct adequate cumulative 
effects analysis by focusing on the current aggregate effects of past actions without delving 
into the historical details of individual past actions.  "The environmental analysis required 
under NEPA is forward-looking, in that it focuses on the potential impacts of the proposed 
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action that an agency is considering.  Thus, review of past actions is required to the extent 
that this review informs agency decision making regarding the proposed action.  This can 
occur in two ways.  First, the effects of past actions may warrant consideration in the analysis 
of the cumulative effects of a proposal for agency action.  CEQ interprets NEPA and CEQ's 
NEPA regulations on cumulative effects as requiring analysis and a concise description of 
the identifiable present effects of past actions to the extent they are relevant and useful in 
analyzing whether the reasonably foreseeable effects of the agency proposal for action and its 
alternatives may have a continuing, additive, and significant relationship to those effects." 

Cumulative effects assessment requires consideration of past, present, and reasonably 
foreseeable events.  Vegetation altering processes can have long-lasting effects on various 
natural resources.  Past impacts are reflected in the current baseline vegetation used for 
analysis of the proposed action alternatives.  The analysis of potential future actions and 
events was limited to those activities currently planned, proposed, or contemplated in the 
analysis area.  There is no way to reasonably predict what may occur beyond these known 
potential events.  Further, any future federal actions in the project area that are not being 
considered at this time, will undergo a separate analysis, based in part on an understanding of 
the consequences to the various resources incurred by the proposed project.  A summary of 
past, current, and reasonably foreseeable activities was previously discussed. 

Fire/Fuels  

Issue and Indicator 

Fuels treatments are proposed to enhance the safety of wildland firefighters and the public in 
and adjacent to the Wildland Urban Interface (WUI) by reducing fire behavior.  How 
effectively do the treatments reduce fire behavior and meet the purpose and need?   

The change in vegetative fuel conditions will be assessed in terms of change to fire behavior.  
The parameters include flame lengths (feet), rates of spread (chains per hour), fire intensity 
(BTUs), expected fire type either crown or surface fire and expected spotting distances.  The 
treatment effectiveness will also be analyzed by any change in the fuel models and loading. 
Fuel models help predict fire behavior (Anderson 1982). Change in fire behavior will then be 
evaluated in terms of whether it meets the purpose and need.  

Affected Environment 

This analysis concentrates on the vegetative wildland fuels and how the vegetative treatments 
would influence potential fire behavior. The Background and Purpose and Need sections in 
Chapter 1 present the broader context related to the area as wildland urban interface and 
evacuation route. The continuity, density and tree species or canopy and ladder fuels, along 
with available surface (live and dead) fuels support wildland fire spread. Weather and live 
and dead fuel moistures influence whether wildland fire becomes a surface or crown driven 
fire.  

The analysis area (compartments 709 and 710) is approximately 74 percent forested with 
lodgepole pine, Douglas-fir, subalpine fir, Englemann spruce and whitebark pine.  Forested 
stands are predominantly single-storied, but two-storied and multi-storied stands also occur 
across the project area.  Stand composition ranges from a mix of Douglas-fir and lodgepole 
pine (about 11%), pure Douglas-fir (21%), lodgepole pine (about 35%) to a mix of subalpine 
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fir, Englemann spruce and lodgepole pine (19%) and small amounts of almost pure quaking 
aspen stands (<1%).  Whitebark pine stands are found at the highest elevations (and comprise 
about 13% of the forested area).  About 89% of the stands within the entire general area that 
are on forested lands are moderately to well stocked.  In other words, the canopy density 
ranges from 40% to close to 90% as per aerial photo observations and ground verified stand 
exam data (Novak 2011a).  These stocking levels indicate continuous crown fuels over much 
of the analysis area. 

Basic stand information for the project area is based on intensive and quick plot stand 
examinations and mathematical regression estimates.  Densities range from 120 to 4400 trees 
per acre and are highly variable across the Project Area.  On steep, north- and northwest-
facing slopes, stand densities are at the higher end of the range with 200 to 500 trees per acre 
greater than 5 inches diameter at breast height.  On the more gentle slopes, overall densities 
are highly variable, but densities in trees greater than 5 inches diameter at breast height are 
between 200 and 300 trees per acre.  Average stand diameters range from 1 to 15 inches with 
the majority between 6 and 9 inches at breast height.  Tree heights typically average less than 
70 feet.  Stands in both compartments are predominantly in the mature and older age/size 
class (86%) with fewer stands classified as seedling or sapling (8%). (Novak 2011a)   These 
stocking densities indicate variability and a presence of extensive ladder and crown fuels. 

Fuel models help to define fire behavior. Fire behavior depends on forest density and 
composition, canopy and ladder fuels, and the amount of surface fuels.  The arrangement and 
moisture content of live and dead fuels, prevailing weather and physical setting are also 
factors. There are 13 fuel model types. These models along with dead and live fuel moisture 
content, slope and wind speed provide a basis for prediction of flame length (feet) fire spread 
rate (chains per hour) and intensity (BTUs). The units and adjacent areas were walked and 
these guides were referenced ―Aids for Determining Fuel Models for Estimating Fire 
Behavior‖ (Anderson 1982) and ―Photo Guide for Appraising Downed wood Fuels in 
Montana Forests: Lodge pole Pine and Interior Douglas-fir cover types (Fischer 1981) to 
establish fuel model and fuel loading conditions.  

Fire Behavior Fuel Models 10, 8, 5 and 2 are represented within and adjacent to the project 
area. The fuel models were used in fire behavior modeling computer programs (Behave Plus 
and Nexus) to evaluate fire behavior and the possibility of crown spread for this project. Fuel 
model 10 is the predominant fuel model.  However, the units are not uniform with regard to 
fuel characteristics.  There are inclusions of FM 2, 8 and 5 within the broader area.   

Fires burn with more intensity in FM10 than the other timber litter models. Dead and down 
fuels include greater quantities of 3 inch or larger wood resulting from over maturity or 
natural events that create a large load of dead material on the forest floor averaging 18 
tons/acre. (Anderson 1982, page 13). Fuel build up in the form of ladder fuels can cause fires 
in this fuel model to go from surface to crown fires. Crowning, spotting and torching of 
individual trees are more frequent in FM 10, which can lead to a faster rate of spread, higher 
flame length and larger acreage burned. Forest types in this fuel model often have a tight, 
closed canopy with dead and down fuel loadings greater than 15 tons/acre. Many of the units 
have an FM 2 grass component and FM 5 brush component. These FMs could aid fire 
behavior by acting as ladder fuels if a closed canopy, high dead and down fuel loading and 
lower ladder fuels are present. (Anderson 1982, page 13) 
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Fuel model 8 areas support a slow-burning, lower intensity ground fire with low flame 
lengths, which are less likely to move into the crowns of trees. Trees are spaced further apart 
with a more open canopy. This fuel model has minimal dead and down material, averaging 7 
tons/acre. (Anderson 1982, page 11).  Areas with FM 10 can be reclassified under FM 8 by 
reducing dead and down fuels, thinning to reduce crown canopy and removing ladder fuels. 
Fire behavior in FM 8 can be defined as slow-burning ground fire with low flame lengths. 
Fire may encounter an occasional jackpot or heavy fuel concentration that can flare up. Fuels 
in FM 8 support torching and crown fire possibilities only under severe weather conditions 
involving high temperature, low humidity, and high wind. 

Fuel model 5 is defined as shrubs with litter cast and grasses or forbs in the understory. FM 5 
represents alder and snowberry that is mixed in with many lower elevation stands of 
Lodgepole (Anderson 1982, page 8).  There are inclusions of FM 5 in proposed unit 26.   

Fuel model 2 is primarily fine herbaceous fuels that may have cured or are dead.  The 
herbaceous fuels are usually mixed withy dead and down stem wood that can contribute to 
fire intensity depending on live and dead fuel moistures. This FM defines the units with 
mixed open shrub lands and pine stands. The predominant shrub in the proposed units is 
sagebrush.  There are inclusions of FM 2 in units 13, 16, 17, 30 and 31. With the proposed 
treatment, fire intensity in this FM would be reduced and/or maintained. 

Fuel loading is dynamic, highly variable and difficult to predict over time.  Fuel loading is 
measured in tons per acre. Fuel loading is the combined amount of dead and down fuel, 
measured in tons per acre (t/ac), in four fuel size classes (Fischer 1981): 

1 hour size class (less that ¼ inch diameter) 

10 hour size class (¼  to 1 inch diameter) 

100 hour size class (1 to 3 inches diameter) 

1000 hour size class (> than 3 inches diameter) 

Fuel loadings were estimated in the project area during site visits. The Photo Guides for 
Appraising Downed wood Fuels in Montana Forests: Lodge pole Pine and Interior Douglas-
fir cover types (Fischer 1981) were used to estimate fuel loads. 

Fuel loading helps to define the fuel models, contributes to fire intensity and acts as a ladder 
fuel preheating the understory vegetation. There is a noticeable increase in beetle activity 
within the Lonesome Wood 2 project area. There are dead and dying Douglas fir, lodge pole 
pine and Englemann spruce. As these trees die and fall to the ground the fuel loading will 
increase and create a fuel bed that could be ladder fuels and support more intense wildland 
fire. 

Fire regime condition class (FRCC) classifies of the amount of departure from the natural fire 
regime. Three condition classes are included for each fire regime. The classification is based 
on a relative measure describing the degree of departure from the historical natural fire 
regime. This departure results in changes to one (or more) of the following ecological 
components: vegetation characteristics (species composition, structural stages, stand age, 
canopy closure, and mosaic pattern); fuel composition; fire frequency, severity, and pattern; 
and other associated disturbances (e.g. insect and disease mortality, grazing, and drought). 
There are no wildland vegetation and fuel conditions or wildland fire situations that do not fit 
within one of the three classes. The three classes are based on low (FRCC 1), moderate 
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(FRCC 2), and high (FRCC 3) departure from the central tendency of the natural (historical) 
regime. (Hann and Bunnell 2001, Hardy et al. 2001, Schmidt et al. 2002).  

On an average, the vegetation in the project areas can be put into fire regime condition class 
1or 2. This is a low to moderate departure from a natural regime. Fire regime condition class 
measurements are more effectively measured on large scale landscape projects. This project 
of approximately 3000 acres is a small acreage to compare a condition class change. Many of 
the units are less than 100 acres. There are areas within the proposed units that have FRCC 3 
and with the proposed treatments the FRCC would be lowered. The proposed treatments in 
areas that are FRCC1 or 2 would help to maintain or lower FRCC  (Landfire computer 
program).  For more information refer to  http://www.landfire.gov/datatool.php . 

Wildland Urban Interface (WUI) 

Wildland Urban Interface areas occur where development (private or summer homes and 
wildland fuels (vegetation) meet at a well-defined boundary or are intermingled with no 
clearly defined boundary. There is more discussion related to the social and political 
environment that defines this WUI in Chapter 1. 

The treatment units proposed within the WUI extend approximately ½ mile from the 
structure and private land boundaries.  The distance is based on fire behavior modeling with 
the Behave Plus model.  The Model estimated that firebrands from expected crown fire could 
be lofted and carried up to ½ mile or more away given the existing fuel conditions. 
(Anderson 2010)  The existing fuel and fire behavior conditions are listed in Table 5.  

Generally the WUI includes the Clark Springs, Rumbaugh, Romset and Lonesomehurst 
Summer Homes, the Fire Hole and Cozy Corners private in-holdings and the private lands on 
the south and east boundary of NFS land in the project area.  The units identified primarily 
for WUI include 1-6, 14, 15, 22-25, and 29, parts of 10, 13, 17, 21, 26, and 30-32. 

Evacuation Route 

Evacuation Route is described as an egress and/or a route used to evacuate in a hazardous 
situation. These routes are also referred to as escape routes in firefighter terminology.  It is 
also the route that emergency equipment will use to respond or leave from an incident. In 
ideal conditions, flame length, rate of spread and intensity within an evacuation route should 
result in a surface fire. Visibility due to smoke would be lower with a lower flame length and 
intensity.  

The evacuation route is a safety zone where people could safely egress or stage, with or 
without vehicles, within an area threatened by wildland fire.  A safety zone is ―a preplanned 
area of sufficient size and suitable to provide protection from known hazards‖.  The hazards 
to humans during wildland fire are heat, smoke, and lack of breathable air.   

The calculation for determining a safety zone radius from radiant heat is four times the 
maximum flame length plus 50 square feet per person.  If the potential for the fire to burn 
completely around the safety zone (both sides of the road) the diameter should be twice the 
values indicated above.  Convective heat from wind and /or terrain influences increases this 
distance requirement.  The Fireline Hand book (March 2005 pg. 12-15), Behave plus 
computer model and a surface fuel model (Rothermel 1991) were used to establish the 
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equation for developing the 400 foot radius.  In order to develop an evacuation route as a 
safety zone for an average of 8 people, or 3 vehicles the radius was doubled.  (Anderson 
2010)   

A safety zone is ideally free of any burnable matter.  The planned evacuation route along 
Hebgen Lake road would have vegetation on both sides.  The proposed treatments would 
lower the fire behavior but not as much, as if the area was free of vegetation for the safety 
zone radius.   

Most units in the WUI are also identified for evacuation route needs. The units primarily 
defined for an evacuation route include 7-9, 11, 12, 16, 19, 20, 26, 27 and portions of 10, 14 
17 and 29 These areas are predominantly FM 10 with extensive ladder fuels and heavy 
surface fuel loading scattered throughout the area.  Table 5 shows the existing conditions and 
associated fire behavior.   

Table 5.  Fire Behavior Assessment for the Existing Conditions 

Fire Related 

Parameter 

Unit Groupings – The group of units has similar fuel conditions and 

expected fire behavior. 

22, 25, 

27 

17, 20, 21, 

21A, 21B,  

26c,  

2, 6, 10, 

15,16, 19 

1, 5, 7, 9, 

11, 12 

14, 23, 24, 26a,  

26b, 29, 30a, 

31, 32 

Acres 170 340 625 285 1125 

Fuel Model 
DFC FM 2, 5 or 8 

preferred. 

8-10 8-10 10 10 10 

Predicted rate of 

spread  (ROS) 

Ch/Hr* 

DFC = < 20 ch/hr. 

24 47 55 43 72 

Flame Length  

(Fl) Ft 

DFC=< 4 feet 

4-12 4-10 20 27 28 

Fire Intensity 

BTU 

DFC = 100 btu’s 

for under 4 foot 

flame length 

210 1433 1583 1827 1191 

Spotting distance 

miles 

DFC= 0 mile 

.5 .7 .7 .8 1.2 

Type of Fire 

DFC= surface 

fire 

Surface-

passive 

Surface-

passive 

Passive-

active 

Passive-

active 

Active 
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Low Fire Risk Areas 

These areas are portions of units that are generally in the WUI or evacuation route.  They are 
more open, FM 2 or 8 with low surface fuels.  Unit 18 is beyond a WUI or 400 evacuation 
route but has an Aspen component that is dying out.  The units identified for maintenance of 
low risk were 13, 18 and 30b.  The fire behavior associated with the fuel conditions in these 
units is not displayed in Tables 5-7. 
Units 13, 18 and 30b (325 acres) are currently in Fuel Model 2 or 8, which is desirable 
because of their generally low fire risk.  

*Fuel models explained in the Affected Environment discussion. 

*Predicted spread rate is the speed the fire travels through surface fuels. It is measured in 
chains, 1 chain = 66 feet. Desired condition that allows direct attack wildland fire 
suppression is 20 chains per hour or less. 

*Flame length in feet helps predict initial attack methodology in fire suppression. It also 
helps figure the safety of direct or indirect attack for fire fighters and equipment. Flame 
length helps predict the potential of fire moving up into the canopy of the trees. Flame length 
can be defined as the length of the flame of a spreading surface fire within the flaming front. 
Flame length is measured from midway in the action flaming combustions zone to the 
average tip of the flames. Wildland fire fighters can directly attack flame lengths of 0-4 feet. 
Flame lengths of 4 to 8 feet can be attacked with equipment (engines, dozers), above 8 feet 
aerial support is needed to suppress the fire. Flame lengths above 4 feet will reduce the safety 
of firefighters and make suppression more difficult. Desired condition is 4 feet and under. 

*Fire Intensity (FI) is measured in BTUs and is defined as the head energy release per unit 
time from a one-foot wide section of the fuel bed extending from the front to the rear of the 
flaming front. Fireline intensity is a function of rate of spread and heat per unit area and is 
directly related to flame length. Fireline intensity and flame length are related to the heat felt 
by a person standing next to the flames. Desired condition is under 100 BTUs for under 4 
foot flame length. 

*Spotting distance is a distance that one can expect a potential spot fire resulting from 
firebrands from torching trees, burning fuels or wind driven surface fire. It is measured in 
miles or feet. The ideal spotting distance is 0. When the distance gets up to 0.5 miles, direct 
suppression actions become unsafe and more difficult to control. 

*Expected fire type is discussed in Chapter 1.  Surface fire is the desired condition. 

Applicable Laws, Regulation, Policy and Forest Plan Direction 

The Gallatin National Forest Plan, 1987 has the following standards pertaining to fire (II-28):  

Forest Wide standards: (p. II-28) 

Activity created dead and down woody debris will be reduced to a level commensurate with 
risk analysis. 

Treatment of natural fuel accumulations to support hazard reduction and management area 
goals will be continued.  
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Prescribed fire (planned or unplanned ignitions) may be utilized to support management area 
goals. 

The proposed project is designed to address  these standards, see Chapter 1 and 2. 

Management Area standards in MA1, MA5, MA7, MA13, MA15 state that prescribed fire 
may be used to meet management area goals.  The action alternatives are consistent with 
these Forest wide and management area standards by design. 

Other applicable direction related to fire and fuels for this project is discussed in Chapter 1, 
Purpose and need. 

Methodology 

Fire behavior modeling inputs are calculated using various classifications including fire 
group, fuel model, fuel loading and fire regime and condition class. Classification like fuel 
model, and measurements such as canopy base heights of trees were estimated by field 
observations walking through the units. (Anderson 2010)  The following guides and 
references represent the most appropriate and best science available to establish what the 
existing and expected fire and fuel conditions would be because they are peer reviewed and 
developed in a similar environment as the proposed treatment area.  The following programs 
were used to assess the change in vegetative fuel condition and resulting change in fire 
behavior.  The treatment effectiveness was estimated by comparing the desired conditions to 
the estimated fire behavior, fuel model and fuel loading. 

FVS: Forest Vegetation Simulator - Fire and fuels extension was used to determine thinning 
effectiveness and crown bulk density. 

Assessing Crown Fire Potential by Linking Models of Surface and Crown Fire Behavior. Joe 
H. Scott and Elisabeth D. Reinhardt (2001) was used for crown fire and NEXUS program 
reference. This publication is the abstract for the software ―NEXUS‖.  Nomagrames pages 
assessing fire behavior and crown fire hazard potential was determined using the publication.   

“Nexus” Fire behavior and hazard assessment system (2001) is a computer spread sheet 
program used to assess fire behavior for certain fuel models. Inputs include fuel models, fuel 
moisture live and dead, canopy fuels, slope and winds. The outputs determine if the wildfire 
would be active, surface, passive or conditional, with an outcome that presents whether a 
wildfire would spread up into the canopies and become a crown fire. The output also 
compares rate of spread, flame lengths, scorch heights, fire size, and crown faction burned.   

Behave plus is a computer based fire program used for predictions of fire behavior under 
given conditions. The inputs are fuel model, fuel moisture, topography, weather, tree species 
and height. Outputs are flame length, rate of spread, mortality, spotting distance and scorch 
height.  For this project, Behave was used to evaluate flame length, rate of spread, spotting 
potential and distance, and fire behavior for ground fires. 

It is important to note that the models used to represent the effects of the different treatment 
alternatives rely on several assumptions and limitations. Both Nexus and Behave assume a 
constant state of weather and topography. They also assume that fuels are both vertically and 
horizontally arranged continuously over the project area. In addition fire predictions were 
only predicted at the flaming front.  
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Inputs related to local and expected weather conditions came from the Weather Information 
Management System (WIMS) and Fire Family Plus programs. The Hebgen Lake Weather 
Station  (244603) is the local station. The WIMS database collects present and past weather 
data.  The data was used for analysis and inputs to Behave Plus.  Snotel (snow and 
precipitation measurement station) sites around the Hebgen Basin were reviewed for present 
and past snow and water measurements.  For detailed weather data refer to the Western 
Regional Climate Center‘s web pages: http://www.wrcc.dri.edu/snotel/snoareas.html and 
http://www.wrcc.dri.edu/snotel/snomont.html 

FIRE FAMILY PLUS 4.0 - is a Windows program that combines the fire climatology and 
occurrence analysis capabilities for programs into a single package with a graphical user 
interface. FireFamily Plus operates against a database of fire weather and fire occurrence.  
Local fire occurrence data can be integrated in most analysis functions.  FireFamily Plus 
allows definition and computations based on Special Interest Groups (SIGS) and can 
generate NFDRS FireFighter Pocket Cards.  This program was used to compare local 
wildland fire history and past weather from the local weather station.  For more information 
about this program refer to http://www.firemodels.org/content/view/15/29/ 

The spatial boundary of the analysis area is within timber compartments 709 and 710. 
Timber compartments are used as spatial boundaries because they represent a sizable area 
that is tied to topography.  Topography is a major factor in the fire environment.  Data is 
catalogued by timber compartment which is useful for analysis purposes. The areas examined 
in more detail are the areas within and adjacent to WUI. The entrance or evacuation route is 
Hebgen Lake road (FSR 167) which is 18 miles long. It starts out as a two lane paved road 
and tapers down to a one lane very narrow dead end road. Wildland fire history was analyzed 
in timber compartments 709 and 710 on the Hebgen Lake District of the Gallatin National 
Forest on the south side of Hebgen Lake.  

Modeling shows that is the expected timeframe for growth and change that creates regrowth 
ladder and canopy fuels is 30-40 years in the planning area.  This was derived from Forest 
Vegetation Simulator (FVS) and SimPPLLE model runs. (Novak 2007) As such, the 
temporal boundaries are a maximum of 30-40 years. 

Literature presented for consideration from scoping and comment periods. 

Cohen, Jack 1999. Reducing the Wildland Fire Treats to Homes: where and how much? Jack 
D. Cohen, RMRS. Cohen, Jack and Bret Butler, 2005. Wildland Treat Analysis in the 
Boulder River Canyon. Revisited Fire Sciences Laboratory, USDA Forest Service, Rocky 
Mountain Research Station, Missoula, Montana. July 26-27, 2005. 

The Forest invited Mr. Cohen to look at and comment on our projects.  He stated that intense 
fire storms adjacent to the Home Integration Zone (HIZ) often lead to extensive spotting and 
fire brand exposure.  Thinning treatments are effective at reducing the fire brand exposure 
(Cohen, personal communication 2010).  Cohen‘s studies and writings mainly incorporate 
Home Ignition Zones (HIZ) concepts with treatments directly adjacent to homes.  The 
concepts have been encouraged, by FS, and other agencies, for use by home owners and 
private property owners that may be adjacent to or within WUI. Treatments in the HIZ along 
with the proposed treatment out of the HIZ would reduce the chances of structure fire from 
spotting and fire brands.  Also the rates of spread and intensities would be lowered and have 
a smaller chance of ignition or sustaining fire. 

http://www.wrcc.dri.edu/snotel/snoareas.html
http://www.wrcc.dri.edu/snotel/snomont.html
http://www.firemodels.org/content/view/15/29/
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Fuel Treatments alter the effects of wildfire in a mixed evergreen forest.  Raymond and 
Peterson 2005.  This publication is an example of a thinning project area that has had a 
wildland fire (the Biscuit fire) go through it.  This publication states, ―Thinning changed the 
overstory structure and composition to that of a more fire resistant stand by increasing crown 
base height (CBH), increasing mean Diameter Breast Height (DBH) and selecting for fire-
resistant species…. The thinning removed a large portion of the sub-canopy Douglas-fir and 
evergreen broad-leaved trees that are not fire resistant. Removing these sub-canopy trees 
raised the CBH in all thinned treatments, eliminating the ladder fuels that can enable crown 
fire initiation…. The thinning and underburning treatment reduced crown fire potential more 
than thinning alone. Prior to treatment, the predicted fire type was surface fire or conditional 
crown fire, so crown fire hazard was low initially at these sites.‖  The Lonesome Wood 2 
proposal includes a mix of lodgepole pine, Engleman spruce and Douglas fir. Underburning 
or broadcast burning is more difficult to do without large mortality in lodgepole pine and 
engelmann spruce. These species are less fire resistant.  

Describing the effects of the thinning on fire behavior and mortality from the Biscuit fire 
cited from the above publication:  ―Fire damage was greater in thinned treatments than in 
untreated stands and lowest in the thinned and under burned treatment, with differences being 
most extreme at Panther Lake. Two years postfire, the mortality of overstory Douglas-fir 
showed the same treatment effect, with 80%–100% mortality in thinned treatments, 53%–
54% mortality in untreated stands, and 5% mortality in the thinned and underburned 
treatment.‖  This documents the importance of removing the slash and heavy fuel loading. 
The removal of these should be part of the fuels reduction process. 

The Lonsome Wood 2 project has limited underburning proposed since most of the forest 
types are not fire resistant.  However, the importance of slash and dead and down removal is 
acknowledged throughout the description of the alternatives and would be part of the 
prescription. 

Odion, Dennis et al. 2004.  Patterns of fire severity and forest conditions in the western 
Klamath Mountains. This publication is very similar to Raymond and Peterson (2005).  It 
used the Biscuit Fire as the study and Douglas fir was the focal species.  The purpose and 
need incorporates the following information as rationale for the proposed action.  ―Applying 
fuel reduction treatments simultaneously to multiple fuels strata is the most effective 
approach to reducing fire severity. Fire hazard treatments intended to decrease tree mortality 
should reduce surface fire intensity, as well as crown fire potential, in order to minimize 
mortality from crown scorch.‖ 

The following articles were presented in scoping for consideration. These articles either 
duplicated principles already established in the literature presented or were not relevant.   

Nowicki, Brian, 2002. The Community Protection Zone: Defending Houses and 
Communities from the Threat of Forest Fire. Center for Biological Diversity, Aug. 2002  

This research paper‘s main topic can be stated as ―The protection of houses and communities 
from the threat of forest fire depends upon the proper treatment of the wildland-urban 
interface (WUI), the area directly adjacent to houses and communities.‖ It has good 
information about protecting one‘s home and community protection zone.  This type of 
information has been widely distributed to the public home and land owners in the Lonesome 
Wood 2 project area by the Forest Service and Montana State Department of Natural 
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Resources and Conservation. The MDNRC also works with state, county and private 
landowners. This publication was not used as a reference for this project because it is not 
peer reviewed and mainly focuses on the HIZ.  Similar concepts to those presented in this 
publication, are incorporated in the wildland urban interface concepts and FireWise 
principles used by the agency.  However, agency policy supports treatment in these areas and 
beyond for reasons other than ecosystem restoration.  All of the principles supported in this 
article do not meet Agency direction so are not carried into this project design. 

The Myth of ―Catastrophic‖ Widlfire (Hanson 2010)  

This article was not used because it is not peer reviewed and conflicts with agency policy and 
national direction in the wildland urban interface.  The Forest is responsible to suppress fire 
and reduce risk in the WUI. 

Beyond Smoke and Mirrors: a Synthesis of Fire Policy and Science (Dellasala, Williams, 
Franklin 2004) 

This article was not used because it is not peer reviewed and conflicts with agency policy and 
national direction in the wildland urban interface.  The Forest is responsible to suppress fire 
and reduce risk in the WUI. 

Challenges and Approaches in Planning Fuel Treatments across Fire-excluded Forested 
Landscapes. (Collins, Stephen, Moghoddas and Battles 2009)  This publication addresses 
―tradeoffs between reducing the risk of severe wildfire, protecting and restoring ecological 
values, and wisely using economic resources.  Efforts to reduce fuel hazards and restore 
natural ecological processes involve risks to resource values, but inaction carries the risk of 
severe wildfire in highly altered forest stands.‖ The topics address  ―the general effects of 
prescribed burning and mechanical harvest, as well as some specific treatment methods being 
applied or considered in the basin, including hand thinning, cut-to-length (CTL) treatment, 
whole tree removal (WTR), broadcast or understory burning, pile burning, chipping and 
mastication.‖  This article further reinforces the project requirements to treat activity related 
fuels.  

The following publications are either used in this analysis or have limited application for this 
report (Cohen 1999, Cohen and Butler 2005, Graham 1999).  They are peer reviewed 
literature, though some mainly deal with the private land and home owners. In conjunction 
with the Department of Natural Resources and the local fire department, the Forest Service 
has worked with home and land owners with fuel reduction in their defensible space. We 
have recommended sources and specifications for fuel reduction. Many home and land 
owners have received grants for fuel reduction and have implemented their fuel reduction 
projects. They are asking when the Forest Service is going to implement similar treatment 
adjacent to their lands. 

Direct and Indirect Effects of Alternative 1 No Action Alternative 

Alternative 1 is the no action alternative with no fuel treatments in the project area and 
provides a baseline for comparison for the other alternatives.   

If left untreated the fuel models would change with growth and death of vegetation. FM 2 
and 5 would become encroached with conifers and change to fm 8 or 10. FM 8 environments 
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would become FM 10 with denser canopy and more chance to have undesirable fire 
behavior.  If no treatment is done to the fuels, the risk and hazard would stay the same or 
increase with more build up of dead and down material.  The canopy closure would become 
denser and ladder fuels more abundant.  Beetle activity in the recent past may produce an 
abundance of dead vegetation. As the beetle attacked trees die and fall to the ground fuel 
loading will increase making fuel available for supporting wildland fire.   

Table 5 shows the modeled fire behavior of existing conditions if vegetation is left untreated. 
This fire behavior could make direct attack suppression very difficult and dangerous. Given 
the existing and expected condition of the vegetative fuels, fires would very likely spread up 
into the crown of the trees and produce a high intensity crown fire with spotting distances 
over ½ mile.  Expected fire behavior includes flame lengths from 4 to 28 feet, fire intensities 
well over 1000 BTU‘s and rates of spread of 24 to 72 ch/hr.  This would create unsafe work 
conditions for wildland firefighters and treacherous evacuation routes. With this type of 
wildland fire there would likely be damage to private and Forest Service property, and 
resource damage (erosion and loss of habitat).  

The purpose and need would not be met with the No Action Alternative.  

The Gallatin National Forest Plan supports treatment for hazard reduction of natural fuel and 
dead and down woody debris that has accumulated.  This Alternative would not implement 
hazard reduction. 

The Federal Wildland Fire Management Policy (2005) states: Where wildland fire cannot be 
safely reintroduced because of hazardous fuel build-ups, some form of pretreatment must be 
considered, particularly in Wildland Urban Interface areas. With the no action alternative the 
hazardous fuel build up would not be treated, no pretreatment in WUI areas would be done. 

The National Fire Plan (2000) assigns highest priority for hazardous fuel reduction to 
communities at risk, where conditions favor uncharacteristically intense fires. The project 
area was listed as a ―Community in the vicinity of Federal Lands at risk of wildfire‖ in the 
Federal Register (Jan. 2001).  In this alternative there would not be any fuel reduction to the 
communities at risk implemented in the proposed units. 

Gallatin County Montana Wildfire Protection Plan (CWPP March 2007) states WUI 
protected by USFS and adjacent to private owned property will have a fuel reduction plan.  
The CWPP supports fuel reduction for safety, evacuation and defensible space. The hazards 
(safety of fire fighters, evacuation route, and defensible space) would not be reduced in the 
no action alternative. 

Cumulative Effects of Alternative 1: 

Since no activity would be implemented there would be no additive effect from the project.  
Past logging helped reduce fire risk/intensity along the Hebgen Lake Road and some WUI 
areas  However, past logging did not focus on, nor likely even consider, fire fighter safety, 
improving the evacuation corridor (Hebgen lake Road) or improving fire protection for the 
summers homes along this corridor.  Past harvests focused mainly on replacing old forests 
with younger faster growing forests to improve the timber growing potential of this area.  In 
addition, older harvests also aimed to reduce high risk stands from mountain pine beetle 
attack (and to also remove, through salvage operations, beetle killed trees).  The age class 
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diversity created by past logging resulted in more resilient young forest amongst the older 
slow growing forest.  Improvement related to wildfire and fire safety was coincidental, in the 
past many of the logged units would be broadcast burned which reduced dead and down fuels 
creating a fuel break.  Firewood service contracts were administered from the left over 
logging material which reduced activity related and natural fuel loading. 

General effects discussion related to the Action Alternatives 

The proposed silvicultural treatments to meet fuels management objectives vary from unit to 
unit.  Specific stand level treatments proposed for the various units were modeled with the 
Forest Vegetation Simulator (FVS) (Dixon 2002) to determine approximate post-treatment 
stand conditions.  Not all of the stands within the treatment units contained stand 
examination data for use in the Forest Vegetation Simulator. However, field observations 
indicate that stand conditions where stands were not examined are similar enough to stands 
with data that results can be extrapolated.  The modeled treatment included thinning with 
removal of various diameter classes and considered two levels of fire weather (fuel moisture 
conditions, air temperature, and wind speeds at 20 feet above the vegetation) (Novak 2007). 

The treatment prescriptions for Alternative 2 and 3 were modeled using FVS with The Fire 
and Fuels Extension (FFE) (Reinhardt 2003).  The type of fire modeled to occur under 
moderate and severe conditions was predicted to be a surface fire for approximately 30-40 
years.  Moderate weather is defined as 15 mph wind, 76 degrees and moderate fuel moistures 
and severe weather is defined as 20 mph wind, 86 degrees and dry fuel moistures (Novak 
2007). 

Predicted mortality, if a fire were to occur under severe weather conditions, after treatment 
within the next 30 years is around 80-90% of the present forest material.  Mortality from a 
surface fire under moderate weather conditions after treatment is predicted to be around 5%.  
The mortality predicted is likely the result of root and basal damage to the trees from fires 
that are intense enough at ground level to kill many trees regardless of size or crown base 
height (Novak 2007). 

After thinning treatments are completed, stands would have reduced densities, reduced ladder 
fuels, a more discontinuous crown cover, and a more patchy structure.  Within all units, the 
species of dominance would continue.  Where Douglas-fir dominated the overstory before 
thinning, Douglas-fir would continue to dominate in the overstory.  Where lodgepole pine 
dominated the overstory before thinning, lodgepole pine would continue to dominate the 
overstory with a mix of subalpine fir, Englemann spruce and Douglas-fir in the understory.  
For the most part, the post-treatment stands would be single or two-storied with 20-30 feet 
between trees or between small groups of trees.  Surviving seedlings, saplings and poles 
would create the second story (Novak 2007). 

Crown canopy would be opened and ladder fuels reduced.  Thinning would elevate the crown 
base height above 4 feet.  The proposed treatments would change the fuel model 10 to FM 8 
for almost the entire area. Areas representing FM 8 would have lower fuel loading, higher 
crown base height and lower crown bulk density therefore lower flame lengths, lower fire 
intensity and less chance of crown fire.  

After 40 years the fire type predicted would be passive unless further treatments are 
scheduled to reduce the fire severity.  This increase of fire intensity over time is a result of 
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continued conifer growth and seedling initiation and from predicted mortality of existing 
green trees.   Passive fire is a mix of crown fire and surface fire that is often times difficult to 
control when employing conventional fire fighting tactics (Novak 2007).   

Ground fuel clean up in Alternatives 2-3 would remove excessive natural fuels to less than 
10-15 tons per acre.  Natural fuels are the dead and down material that is currently in the unit.  
The material over 3‖ or 1000 hour fuels will be a variety of age classes (green to decaying).  
Therefore, they will have a range of fuel moistures and a range of combustion.  In the larger 
size material 10-15 tons per acre tends to be less biomass than a lay person would guess.  
Leaving 15 ton/per acre of fuels on the forest floor is a minimal amount of fuels that have a 
low risk of contributing to wildland fire initiation and spread.  These materials are important 
for maintaining wildlife habitat components and soil productivity.  Much of the 0-3‖ 
diameter material would be reduced as a result of whole tree yarding. 

There may be units along the evacuation route that would receive only ground fuels clean up 
with no thinning.  These fuels would be hand piled and burned or used as biomass. The lower 
fuel loading of dead and down would help lessen the chance of a fire start gaining high 
intensities, rates of spread or flame lengths and climbing to the canopies. Lower intensity 
fires and ground wildfire are less difficult and safer for firefighters to suppress than high 
intensity crown fires.  

In general the treatments proposed in Alternative 2 and 3 create a safer environment for 
wildland fire fighters, the public and forest users. The WUI and evacuation route would be 
more defensible in the event of wildfire. 

Slashing small diameter conifers, lopping and scattering and prescribed fire treatments would 
reduce conifer encroachment in aspen stands and meadow areas. These would function as 
fuel breaks.  There would be an increased presence of aspen, which provides a more fire 
resistant forest type and protects a tree species at risk of serious decline.  This treatment 
would help maintain low risk fire areas.  

Behave Plus and the Nexus spreadsheet were used to evaluate the vegetative change from 
thinning and surface fuel reduction to estimate the change in Fire Behavior.  The estimates 
for each Alternative are in Tables 6 and 7.   

Flame length (FL), fire intensity (FI) and rate of spread (ROS) have a strong correlation to 
firefighter safety, risk to the public, property and NFS resources and likelihood of surface or 
crown fire.  Fire intensity less than 100 BTU/feet/second in association with flame lengths 
less than four feet enables direct attack as long as the rates of spread are less than 20 chains 
per hour. These parameters allow safe and effective suppression.  Flame length and fire 
intensity are also strongly correlated to whether the evacuation route would be safe.  The 
hazards to humans for wildland fire are heat, smoke and lack of breathable air. 

Fire behavior reduction associated with the proposed thinning and surface fuel reduction 
would reduce spotting potential.  The ideal spotting distance is 0. When the distance gets to 
be up to 0.5 miles direct suppression actions become unsafe and more difficult to control.  
The treatments in both alternatives would reduce the estimated spotting distance and 
therefore, the risk to firefighters, the public, property and NFS resources would be lessened. 
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The proposed treatments would reduce; stand density, crown closure (crown bulk density) 
and fire behavior (flame length, rate of spread and intensity).  The predicted fire behavior 
would make direct attack suppression possible and safe. The treatments would also reduce 
the possible surface fire to crown fire spread and spotting distances for burning embers.   
These proposed treatments would improve the safety of wildland fire fighters and the public 
in emergency events, wildland fire suppression and/or evacuation.  

The proposed thinning would result in lower fire intensity along evacuation routes.  The fire 
behavior conditions would allow citizens to leave the area and facilitate emergency resources 
coming into the fire area.  Also the proposed thinning would provide possible safety zones in 
the chance that a section of the evacuation route (Hebgen Lake Road) does become blocked 
with falling trees, burning embers or smoke. 

Direct and Indirect Effects of Alternative 2 Proposed Action  

Fire behavior Table 6. displays the modeled fire behavior for the treated area for Alternative 
2 and Table 8  provide a comparison of the Alternatives. 

Table 6.  Fire Behavior Assessment for the Post Treatment Conditions Associated with 

Alternative 2. 

Fire Related 

Parameter 

Unit Groupings – The group of units has similar fuel conditions and 

expected fire behavior if Alternative 2 is implemented. 

22, 25, 

27 

17, 20, 

21, 21a, 

21b, 26c 

2, 6, 10, 

15, 16, 19  

1, 5, 7, 9, 

11, 12,  

14, 23, 24, 26a, 

26b 29-50/50%, 

30a, 31- 30/70%, 

32-50/50% 

Acres 
170 340 625 285 895 230 

Fuel Model 
DFC FM 2, 5 or 8 

preferred. 

8-10 8 8 8 8 

 

8 

Predicted rate of 

spread  (ROS) 

Ch/Hr* 

DFC = < 20 

ch/hr. 

24 3.2 1.9 3.2 1.9 1.0 

Flame Length  

(Fl) Feet 

DFC=< 4 feet 

4-12 1.4 1.1 1.4 1.1 .1 

Fire Intensity 

BTU 

DFC = 100 – 500 

with desired FL 

and ROS  

182 160 182 182 210 514 

Spotting distance 

miles 

DFC= 0 mile 

.3 .1 .3 .3 .4 .4 
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Fire Related 

Parameter 

Unit Groupings – The group of units has similar fuel conditions and 

expected fire behavior if Alternative 2 is implemented. 

22, 25, 

27 

17, 20, 

21, 21a, 

21b, 26c 

2, 6, 10, 

15, 16, 19  

1, 5, 7, 9, 

11, 12,  

14, 23, 24, 26a, 

26b 29-50/50%, 

30a, 31- 30/70%, 

32-50/50% 

Type of Fire 

DFC= surface 

fire 

Surface-

passive 

Surface Surface Surface Surface Surface 

Unit 13, 18 and 30b (325 acres) would be treated with prescribed burning.  The objective of 
these treatments is maintenance not conversion.  These treatments would maintain the area in 
lower fire risk conditions.  For any prescribed fire; hand or machine  made pile burning 
and/or broadcast burning there would be a Prescribed Fire Plan signed and approved by a 
qualified agency administrator.  The plan would be developed in accordance with the 
guidelines of the ―The Interagency Prescribed Fire Planning and Implementation Procedures 
Guide (2008 Guide)‖.  

The Gallatin National Forest Fire Resource Group had a lessons learned meeting March 2011 
to review the Davis Fire. The Davis 5 Prescribed Burn was on the Helena National Forest, 
Lincoln District. The burn was ignited August 24, 2010 and declared a wildfire on August 
26, 2010 after escaping control lines and treating private property (Escaped Fire Review 
HNF August 25, 2010). The Forest used this opportunity to rewrite our Burn Plans to 
incorporate lessons learned from the Davis 5 Incident to reduce the risk of escaped burns. 

Direct and Indirect Effects of Alternative 3 Mitigated 

Fire behavior Table 7. displays the modeled fire behavior for the treated area for Alternative 
3 and Table 8 provides a comparison of the Alternatives. 
 

Table 7.  Fire Behavior Assessment for the Post Treatment Conditions Associated with 

Alternative 3.   

Fire Related 

Parameter 

Unit Groupings – The group of units has similar fuel conditions and 

expected fire behavior if Alternative 3 is implemented. 

22, 25, 27 17, 20, 21, 

21a, 21b, 

26c 

2, 6, 10, 

15,16, 19 

1, 5, 7, 9, 

11 

14, 23, 24, 26a, 

26b, 29-50/50%, 

30a, 31-30/70%, 32-
50/50% 

Acres 
170 290 525 160 865 230 

Fuel Model 
DFC FM 2,5 or 8 

preferred. 

8-10 

 

8 8 8 8 

 

8 
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Fire Related 

Parameter 

Unit Groupings – The group of units has similar fuel conditions and 

expected fire behavior if Alternative 3 is implemented. 

22, 25, 27 17, 20, 21, 

21a, 21b, 

26c 

2, 6, 10, 

15,16, 19 

1, 5, 7, 9, 

11 

14, 23, 24, 26a, 

26b, 29-50/50%, 

30a, 31-30/70%, 32-
50/50% 

Predicted rate 

of spread  

(ROS) Ch/Hr* 

DFC = < 20 

ch/hr. 

24 

 

3.2 1.9 3.2 1.9 1.0 

Flame Length  

(Fl) Ft 

DFC=< 4 feet 

4-12 1.4 1.1 1.4 1.1 .1 

Fire Intensity 

BTU 

DFC = 100 

btu’s for under 

4 foot flame 

length 

182 

 

160 182 182 210 514 

Spotting 

distance miles 

DFC= 0 mile 

.3 .1 .3 .3 .4 .4 

Type of Fire 

DFC= surface 

fire 

Surface-

passive 

Surface Surface Surface Surface Surface 

** There is some variation between the acres treated in this table and the description of 

alternatives due to rounding in Chapter 2.  In all cases the exact acres are an estimate. 

Unit 13, 18 and 30b (325 acres) would be treated with prescribed burning.  The objective of 
these treatments is maintenance not conversion. These treatments are maintenance treatments 
and would keep these areas in lower fire risk conditions.   

Cumulative Effects of Alternative 2 and 3 

Past actions associated with vegetation management and fire suppression created the current 
fire and fuels condition.  Past management activities that established human use patterns have 
also contributed to the existing condition.  Many of the past harvest units resulted in a break 
in fuel continuity on the landscape.  However, those units are generally pslope of the 
proposed treatedment units so they do not achive the purpose and need for fuel reduction 
adjacent to the evacuation route or property.  The proposed units are postiioned to altern fire 
bahavior immediately adjacent to key areas.  Reasonably foreseeable activities outlined at the 
start of this Chapter and in the cumulative effects checklist (Anderson 2011) would not alter 
the fire and fuels environment in any notable way from the condition described in the 
affected environment.  No major vegetative management is proposed that would alter the fuel 
condition.  Private property owners plan some fuel reduction near structures on and adjacent 
to the NFS lands in this analysis area.  These activities and Alternatives 2 and 3 would 
provide a combined benefit to the purpose and need for the project.  
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Consistency with the Gallatin Forest Land Management Plan (1987) and Applicable 
Policy  

The purpose and need is met with implementation of Alternatives 2 and 3.  These Alternatives 
support and are consistent with the Gallatin National Forest Plan, Federal Wildland Fire 
Management Policy, the National Fire Plan and the Gallatin County Montana Wildfire 
Protection Plan. 

Conclusion 

The possibility of wildland fires due to human and natural starts will always be here.  With 
the ongoing weather changes, drought and beetle activity the vegetation may become more 
vulnerable to wildfire starts. Alternative 2 and 3 would create a safer environment, a more 
defensible space and an evacuation route for fire fighters, emergency response and the 
general public on private and/or public land in a wildland fire or emergency evacuation. 

The treatments would reduce wildland fire behavior allowing faster and more efficient fire 
suppression.  

In alternative 3 there are 300 fewer acres proposed for treatment in WUI and 1-1-1/2 miles of 
evacuation route that are not protected as well as in Alternative 2. 
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Table 8.  Does the Expected Fire Behavior Change Meet the Purpose and Need for Action? (Fuels Report, Anderson 2011) 

Desired Change or 

Fuel or Fire Behavior 

Parameter:  

Achievement of the Desired Change 

In Fire Behavior Would Address 

The Following Purpose Statements. 

Alternative 1 – No 

Action 

 

Alternative 2 – 

Proposed Action  

Alternative 3 – 

Alternative with 

Resource Mitigation 

Fuel Model 

Conversion  

Fuel Model 8 is 

preferred over Fuel 

Model 10 

Maintenance of FM 2, 

5, 8 is desirable. 

Improved firefighter, public safety and 

evacuation route effectiveness. 

Reduced risk to adjacent property due 

to more effective suppression. These 

conditions enable direct attack 

suppression tactics that are safer, more 

effective and less costly.   

Maintain existing fuel breaks or open 

areas in a low risk condition.  The 

measure of success for these units is 

maintenance of the existing fuel 

model.  Therefore, these units will not 

be compared with the other fire 

behavior parameters. 

510 acres of FM 8-10 

(variation within 

units reflecting both 

fuel models and in 

some cases FM 2 and 

5.) 

2035 acres of 

predominantly FM 10 

conditions. 

325 acres not 

maintained in a low 

risk fuel model FM 2, 

5 or 8 

170 acres FM 8-

10  

2375 acres 

converted to FM 

8 from FM 10. 

325 acres 

maintained in a 

low risk fuel 

model FM 2, 5 or 

8. 

 

170 acres FM 8-10  

2070 acres converted 

to FM 8 from FM 10. 

305 acres untreated 

remain in FM 10 or 

8-10.  

325 acres maintained 

in a low risk fuel 

model FM 2, 5 or 8. 
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Desired Change or 

Fuel or Fire Behavior 

Parameter:  

Achievement of the Desired Change 

In Fire Behavior Would Address 

The Following Purpose Statements. 

Alternative 1 – No 

Action 

 

Alternative 2 – 

Proposed Action  

Alternative 3 – 

Alternative with 

Resource Mitigation 

Flame Length (Feet) 

4 feet or lower is safest 

with least risk.  4-8 feet 

may require machinery 

to suppress and pose 

more of a hazard.  

Greater than 8‘ may 

require aerial support 

and pose serious hazard 

Improved firefighter, public safety and 

evacuation route effectiveness. 

Reduced risk to adjacent property due 

to more effective suppression.  

These conditions enable direct attack 

suppression tactics that are safer, more 

effective and less costly.  Surface fire 

can be maintained in these conditions 

and these flame lengths would allow 

safe use of the evacuation route. 

510 acres with 4-12 

feet FL 

2030 acres with 20-

28 FL  

170 with 4-12 

feet FL 

2370 acres with 2 

foot or less FL 

300 acres not treated 

FL > 20 feet. 

170 acres with 4-12 

feet FL  

2070 acres with 2 

foot or less FL 

 

Fire line intensity 

(BTUs)  <100 BTUs 

enable direct attack, 

limits sustained crown 

fire and allows safe 

evacuation adjacent to 

the fire. 100-500 BTUs 

combined with desired 

FI and ROS a surface 

fire can be maintained. 

Improved firefighter, public safety and 

evacuation route effectiveness. 

Reduced risk to adjacent property due 

to more effective suppression.  

These fire intensities would allow safe 

use of the evacuation route with 

reduced FI. 

170 acres with 210 

BTUs expected. 

2370 acres with 

1191-1827 BTUs 

expected. 

2310 acres with 

160-220 BTUs 

expected 

230 acres with 

514 BTUs 

expected 

300 acres untreated 

with expected BTUs 

in excess of 1400. 

2010 acres with 160-

220 BTUs expected 

230 acres with 514 

BTUs expected 
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Desired Change or 

Fuel or Fire Behavior 

Parameter:  

Achievement of the Desired Change 

In Fire Behavior Would Address 

The Following Purpose Statements. 

Alternative 1 – No 

Action 

 

Alternative 2 – 

Proposed Action  

Alternative 3 – 

Alternative with 

Resource Mitigation 

Surface Fire Rate of 

Spread 

(Chains/hour)  

20 ch/hr or less is 

desired. More than 20 

ch/hr, indicate a serious 

hazard and greater 

crown fire risk 

 Improved firefighter, public safety 

and evacuation route effectiveness. 

Reduced risk to adjacent property due 

to more effective suppression and 

reduced risk of sustained crown fire.  

Less risk of fire spread into the WUI 

or from the WUI. 

170 acres with 

estimated ROS of 24 

ch/hr 

2370 acres with ROS 

in excess of 40 chains 

per hour 

 

2370 acres with 

estimated ROS of 

< 4 ch/hr. 

170 acres with 

estimated ROS of 

24 ch/hr.  

300 acres untreated 

with expected ROS in 

excess of 45 ch/hr. 

2070 acres with 

estimated ROS of < 4 

ch/hr. 

170 acres with 

estimated ROS of 24 

ch/hr.  

Expected Fire Type 

Surface fire rather than 

Crown fire is highly 

desired. 

Improved firefighter and public safety. 

Reduced risk to property due to more 

effective suppression. 

510 acres with 

surface and passive 

crown fire expected. 

910 acres with 

passive/ active crown 

fire expected. 

1120 acres active 

crown fire expect 

2370 with 

expected surface 

fire. 

 

170 acres with 

expected 

surface/passive 

crown fire. 

300 acres untreated 

with expected 

passive/active crown 

fire. 

2070 acres with 

expected surface fire. 

170 acres with 

expected surface/ 

passive crown fire.  
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Desired Change or 

Fuel or Fire Behavior 

Parameter:  

Achievement of the Desired Change 

In Fire Behavior Would Address 

The Following Purpose Statements. 

Alternative 1 – No 

Action 

 

Alternative 2 – 

Proposed Action  

Alternative 3 – 

Alternative with 

Resource Mitigation 

Expected spotting 

distance of lofting 

firebrands. 

(approximate) 

No spotting is preferred 

but distances less than 

½ mile could allow for 

safe direct suppression 

tactics. 

Reduced risk to property and fire 

spread from within the WUI to 

adjacent lands or fire spread from 

adjacent lands into the WUI. 

Spotting distance influences fire 

spread rates and the initiation of new 

fires ahead of the flaming front.   

0.5 miles expected on 

170 acres. 

0.7-0.8 miles 

expected on 1250 

acres. 

Over 1 mile expected 

on 1120 acres. 

0.1 miles 

expected on 340 

acres. 

0.3-0.4 miles 

expected on 2200 

acres. 

300 acres untreated 

spotting distances of  

0.7 miles are 

expected on those 

acres. 

0.1 miles expected on 

290 acres. 

0.3-0.4 miles 

expected on 1950 

acres. 
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Inventoried Roadless Area 

Introduction and Statement of the issue   

This specialist report has been revised to reflect changes in the effects analysis since the 
original report was drafted in 2007, and to update effects discussion for the revised 
Lonesome Wood 2 Vegetation Management proposal. 

Issue  

Proposed fuel treatments in proposed units 2, 13, 14 and 15 of the Lonesome Wood 2 
Vegetation Management project may affect roadless character. Proposed fuel treatments are 
being considered both within ―Inventoried Roadless‖ areas (IRA) that currently retain their 
roadless character, and in portions of an IRA which has been roaded and harvested since the 
forest plan was published.  These proposed fuel reduction activities are within the Lionhead 
1-193 Inventoried Roadless Area (IRA).  Approximately 370 acres of IRA  would be directly 
affected by this project within the IRA. 

Indicator   

The project proposal and its alternatives are reviewed to determine if implementation 
significantly affects roadless characteristics, and the long term potential to designate the 
roadless acres as wilderness. 

Affected Environment 

Four of the proposed fuel treatment areas within the Lonesome Wood 2 project area fall 
within the Lionhead Inventoried Roadless Area (IRA) 1-963, see Figure 14. All or portions 
of proposed units  2, 13, 14, and 15 fall within the inventoried roadless area boundary that 
was published in the Gallatin Forest Plan in 1987. Unit 2 as described in the proposed action 
presented during scoping retains inherent roadless characteristics.    Units 13-15 however 
have been roaded and harvested since the forest plan was approved, and no longer retain their 
roadless character. Classified roads traverse these units, and roading and harvesting has 
occurred within, and adjacent to the units on all sides.  The area in the vicinity of these units 
appears heavily altered to casual viewers.  Figure 14 is an aerial view which shows roads and 
past harvest around units 13-15. 

Much of the Lionhead Roadless area (about 26,000 acres of the 32,000 acre IRA) was 
recommended for designation as wilderness in the Gallatin Forest Plan in 1987 (Management 
Area 4), but that recommended wilderness boundary does not extend east to include the 
entire IRA. The eastern edge of the IRA (where this project is located) was not recommended 
for wilderness designation. The recommeded wilderness addition boundary follows a north 
south ridgeline that is approximately ½ mile west of the western most edge of proposed unit 
2, and is roughly  two miles west of the western edge of units 13-15. The Lionhead 
recommended wilderness has been included in several wilderness bills which passed through 
Congress in the mid 1990‘s –  dubbed as the Earthquake Lake addition to the Lee Metcalf 
Wilderness, and has a strong local constituency for designation as wilderness. More recently, 
this entire IRA was included in the Northern Rockies Ecosystems Protection Act (H.R. 1975) 
which was introduced into Congress in 2007, and again in 2009 as H.R.  980. This bill 
includes the entire IRA, which would encompass areas that no longer retain their inherent 
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roadless qualities. Current status of H.R. 980 indicates that House hearings have been held, 
but no further action has been  taken since 2009. 

The roadless portion of the project area in the vicinity of unit 2  is characterized on the north 
by steep, timber covered slopes that face toward Hebgen Lake.  These areas are occasionally 
traveled by berry pickers, and hunters, but generally receive  light recreation traffic. There 
are no system trails within this portion of the project area that facilitate more than  occasional 
foot traffic.  In the vicinity of proposed units 13-15, there are a series of old logging roads, 
and harvested stands, which facilitate easier travel. This area is characterized by somewhat 
more gentle slopes, and a mix of conifers and aspen. There are also active range allotments 
within this area, and evidence of cattle, fences and other range improvements is apparent. 
There is apparent timber harvest and roading on all sides of units 13-15. The Forest Plan 
management area allocation for the land in the vicinity of proposed units  2, 13-15 is MA13, 
where suitable grizzly habitat and regulated timber harvest are emphasized. 

There are no ―unroaded‖ lands within the project area that retain roadless character that will 
be affected by any of the proposed action alternatives. 

Applicable Laws, Regulations, Policy and Forest Plan Direction 

The National Forest Management Act, and associated agency policy directs the agency to 
evaluate all roadless lands for their suitability for designation as wilderness within the 
Wilderness Preservation system.  The Final Environmental Impact Statement for the Gallatin 
National Forest Plan approved in 1987 evaluated roadless characteristics for all inventoried 
roadless lands on the forest (at that time), and made recommendations for future inclusion in 
the wilderness preservation system.  The Forest Plan did not recommend including any of the 
project area in the wilderness system.  

Roadless effects analysis for projects proposing roads, timber harvest, or surface disturbing 
activities within roadless lands and adjacent unroaded areas must consider the potential effect 
of those projects to roadless land character, and the potential effects those activities may have 
on future wilderness designation. 

Methodology for Analysis 

Unit prescriptions were reviewed relative to potential effects to roadless character and 
identified in the the field and office during initial planning stages of this project.   All units 
that fell within the Lionhead  IRA or adjacent unroaded lands that retained roadless character 
were evaluated to determine the proposed action‘s potential effect on roadless character. See 
the Forest Service Manual  FSH 1909.12 (72.1) for definitions of wilderness characteristics. 

The following five ―wilderness‖ attributes are the basis for evaluation of the effects of the 
alternatives.   These  characteristics are those used to define wilderness attributes of an area 
and are the basis for evaluating actions or proposals which could affect future wilderness 
designation. 

Natural - the extent to which long-term ecological processes are intact and operating. 

Undeveloped - means the environment appears natural to most people. 
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Outstanding opportunities for solitude or primitive unconfined recreation - a personal, 
subjective value defined as the isolation from the sights, sounds, and presence of others and 
development of man. Primitive recreation is characterized by meeting nature on its own 
terms, without modern comfort or conveniences. 

Manageability and Boundaries - ability to manage a roadless area to meet the minimum size 
criteria, which is 5,000 acres, for wilderness. 

Special Features or Values – refers to attributes of the area that are special or valuable to 
stakeholders, and are often less tangible than the previous 4 attributes. Special features can 
include such factors as unique ecological, scientific or geologic features; significant cultural 
or historic resources; or outstanding scenic resources. Special values are often intangible and 
not clearly articulated by inventories or data relating to the natural environment. 

Many roadless character features pertain to resource specific issues that are analyzed by other 
resource specialists for this project (like water, wildlife, vegetation, scenery, and soils 
sections). Please refer to those sections for more complete effects analysis for each resource. 

Direct and Indirect Effect of Alternative 1 (No Action Alternative) 

The No Action Alternative would have no additional effects to existing roadless character 
within the project area. Roadless character was previously compromised within portions of 
the IRA after the construction of roads and timber harvest occurred in several locations 
within the IRA.  Currently, the area in the vicininity of units 13-15 are roaded and harvested 
and no longer retain their roadless character. Classified roads traverse these units, and 
roading and harvesting has occurred within, and adjacent to the units on all sides.  The area 
in the vicinity of these units appears heavily altered to casual viewers, and will remain so for 
several more decades under the no action alternative. Forest Plan monitoring reports indicate 
that approximately 2500 acres of the Lionhead IRA were roaded and harvested since the 
roadless boundary was mapped for the 1987 plan decision.  Chances for severe wildfire 
behavior would continue to pose threats to cabin owners and recreationists in the vicinity of 
the lakeshore road.  The no action alternative would allow the roadless lands that retain 
roadless character to be designated as Wilderness in the future. 

General Effects Discussion common to all Action Alternatives 

Several general fuel treatments are being proposed for areas within inventoried roadless 
lands. The treatment proposed which most closely replicates natural processes, and best 
retains the inherent roadless characteristics of the apparent naturalness, sense of remoteness, 
opportunities for solitude or a primitive recreation experience is prescribed burning. 
Typically the fuel/slashing treatments associated with prescribed burning are minimal (some 
slashing of undergrowth timber), and not obvious to most observers. The next least obtrusive 
treatment proposed is pre-commercial or small tree thinning and burning combined. These 
stands tend to have smaller trees removed, and are typically handpiled, creating less 
disturbance than machine piling.  The treatment more likely to have more visually apparent 
effects to roadless character is mechanized ground based thinning – which depending on 
current stand conditions and treatment needs to achieve fuels objectives,  may have more 
obvious and longer lasting effects on the roadless characteristics of apparent naturalness, 
sense of remoteness, and natural integrity. Mechanized ground based thinning units on slopes 
less than 35% may have machine piled slash, which further contributes to the visually 
apparent nature of treatments, and the amount of time it takes for those treatments to blend 
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back into the naturally appearing landscape. Thinning in units located within the IRA focuses 
on removing generally small diameter timber, to restore the charateristics of ecosystem 
composition and structure as described in Chapter 1(Purpose and Need) and 2 (Proposed 
Action) . 

The following table summarizes proposed treatments for each unit in the inventoried roadless 
area for the two action alternatives. Note:  2/3 of unit 13 and 1/4 of unit 14 are in IRA the rest 
of the acres are not in the IRA. The only difference between the alternatives is that about 4 
fewer acres in unit 14 would be treated in Alternative 3. 

Table 9. Proposed Treatments in the IRA 

Unit Number Alternative 2 and 3 

2 220 acres precommercial thin – all within the IRA 

13 45 acres slashing and prescribed burn ( +/- 25 acres within the IRA) 

14 210 acres mechanical ground based thin in alt 2 (+/- 50 acres within the 

IRA) 

206 acres in alt 3 (+/- 46 acres within the IRA) 

15 75 acres precommercial thin – all within the IRA 

Again it is important to note that while units 13, 14 and 15 technically are within the 1987 
IRA boundary, they have since been harvested and roaded, and no longer retain roadless 
character. 

Direct and Indirect Effects of Alternatives 2 and 3 

Effects to areas that retain their roadless character 

Alternatives  2 and 3 proposes fuel reductions in unit 2, which retains its roadless character.  
Both alternatives propose to remove small non-merchantable trees (generally less than 6‖ in 
diameter) across 220 acres of unit 2, by slashing the trees, handpiling and burning the slash 
on site. The overall objective for fuel treatment in this unit would be to reduce ladder and 
surface fuels. The proposed treatments within unit 2 would accomplish the objective of 
minimizing the uncharacteristic effects of wildfire proximate to the urban interface, by 
restoring stand conditions and ecosystem function more akin to what would be present if 
periodic fire had been allowed to burn through these stands.  

Natural and Undeveloped: The removal of small trees and followup pile burning in Unit 2 
would result in small stumps and burn piles left on the site. This would slightly modifiy the 
undeveloped character for 3-5 years until understory vegetation has flushed and regrowth 
hides the small stumps and burn piles left from thinning. As the vegetation recovers, the 
activity would be come less evident and more natural in appearance. The activities are 
intended to restore characteristics of ecosystem composition and structure by reducing the 
amount of biomass on the site so that fire behavior near the wildland urban interface is less 
threatening to lives, property and natural resources.  Lower fire risk in the WUI could enable 
more management options in response to unplanned fire in areas such as the Recommended 
Wilderness.. This could help to restore the natural process of fire in the ecoystem.  Mitigation 
is incorporated in the action alternatives to reduce impacts to natural and undeveloped 
character by making effects of treatments less visible, by focusing treatment on generally 
small diamter trees and minimizing the number of trees to be removed. 
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Opportunities for Solitude or Primitive Recreation:   There would be short term (several 
months) impacts to visitors opportunities for solitude within the immediate vicinity of Unit 2. 
Noise from chainsaws, would affect people‘s opportunity for solitude for the duration of the 
activity in Unit 2; however these effects would be short term and not long lasting. No new 
developments such as roads or trails that affect the primitive recreation experience are 
proposed. Once fuel treatment efforts have ceased, there would be no effect on opportunities 
for solitude,  with the minor exception of reduced vegetative screening, increasing the 
likelihood of noticing other visitors within Unit 2. 

Special Features: There are no special features in or around Unit 2; therefore there would be 
no effect.  

Manageability: Short-term effects would result while the activites are occuring and until the 
vegatation recovers; however these activities would not result in a change to the roadless 
character over the long term. Treatment of Unit 2 would result in no change to the inventory 
or the potential for the area to be considered wilderness in the future.  

Effects to areas that do not retain their roadless character 

Units 13,14 and 15 are proposed for fuel treatments in these alternatives, but are in a portion 
of the project area that no longer retains its roadless character. Three treatments are proposed 
in this area, prescribed burning, small tree thinning, and commercial thinning.  These 
activities will be apparent to recreationists visiting the area, with additional effects to the 
already compromised roadless character of the area immediately surrounding these units, see 
Figure 14. 

Natural : The proposed treatments will to an extent replicate the effect of a low intensity 
understory fire in these areas.  The lack of fire over the last century has created un-natural 
fuel build ups in some locations.  Fuel treatments should at least partially restore this balance. 
No significant negative effects to natural integrity are anticipated.  See the effects discussions 
for wildlife, fisheries, and watershed for more specific discussions of effect to natural 
integrity. 

Undeveloped:  About 50 acres of forest thinning is proposed in the IRA in unit 14.  About 40 
acres of the stand is predominantly a uniform pole sized lodgepole pine stand with scattered 
older trees.  The remaining 10 acres in the IRA is composed of mixed age fir stands.  The 
larger trees are identified to remain onsite.  A majority of trees to be removed are either the 
younger trees that have created the mixed age composition and created ladder fuels to the 
dominant overstory or suppressed older trees generally less than 12 inches in diameter. 
During the mechanized ground based treatments some portions of the project area would 
likely appear manipulated, particularly the thinned portions of unit 14.  The effects from 
mechanized ground based thinned units would be more persistent – with evidence of stumps 
and slash more apparent and potentially persisting for several decades. Mechanically ground 
based thinned areas will be more apparent to visitors. Burned trees, logs, and stumps could be 
visible for several decades until they rot. This additional harvest would not reduce roadless 
character further, because  the undeveloped character was compromised by earlier harvest 
and roading. 

The effect from small tree removal/precommecial thinning (unit 15) is likely to be short term, 
3-5 years, until understory vegetation has flushed and regrowth hides the small stumps  and 
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burn piles left from thinning.  Once the area is treated by burning slash piles, and several 
seasons of re-growth have softened the visual impacts, forest visitors will not likely notice 
where fuel treatments have occurred in precommercially thinned and burned units.   

Opportunities for Solitude or Primitive Recreation:   There will be short term (several 
months) impacts to visitors opportunities for solitude within the immediate vicinity of the 
treatment units. Noise from chainsaws, presence of loggers and yarding machinery will effect 
people‘s opportunity for solitude for the duration of the project. This area has limited 
opportunity for solitude or primitive recreation  because the area has been previously roaded 
and harvested. The activities in Units 13, 14 and 15 would not change the areas ability to 
provide solitude or primitive recreation; although over the long-term the area may become 
more resilient to crown fire and may retain green tree cover for a longer period than if no 
action is taken.  

Special Features and Boundary Manageability:   These areas are nearby the Lionhead 
Recommended Wilderness (MA 4), and are backdrop landscapes for summer home owners 
and clients visiting the Firehole Ranch. The forested landscape and natural setting is certainly 
one of the attractants to this ranch and summer cabins. This project would be able to 
accomplish the goal of reducing the likelihood of crown fire proximate to the summer homes, 
and provide a safe escape route while retaining  much of the integrity of the natural setting 
that many visitors have come to cherish.  This project would not change inventoried roadless 
boundaries. Past harvest activities (prior to this project proposal) would likely compel forest 
planners to adjust the inventoried roadless boundary during the forest plan revision process 
adjacent to proposed units 13-15. None of the project area is recommended wilderness in the 
current forest plan. The activities from this action would not increase or decrease the likihood 
of future changes to the roadless area boundary.  

There would be no irretrievable or irreversible commitment of resources, which would 
eliminate possibility of the portions of the Lionhead IRA which currently retain roadless 
character to be designated as wilderness at some future date.   

Cumulative Effects of Alternative 2 and 3 

Spatial Boundary: The analysis area for cumulative effects discussions is expanded to include 
the entire Lionhead IRA in the Henry‘s Mountains, to ensure discussions of cumulative 
effects consider the most likely potential wilderness designation configuration. 

Temporal Boundary: The effects of the vegetation treatments are anticipated to last 10-15 
years. This is based on the anticipated maximum amount of time necessary for vegetative 
recovery to mitigate minor effects to roadless characteristics.  Therefore the temporal bounds 
for the cumulative effects analysis is 15 years.  The purpose of defining a temporal boundary 
is to determine whether there are reasonably foreseeable future actions that could 
comulatively affect the roadless resource. In this situation there are no ongoing or reasonably 
forseeable actions which would affect the roadless characterisitics – see cumulative effects 
checklist for roadless in the project file.  

Past harvest and road construction have affected about 2500 acres of the Lionhead Roadless 
area. Alternatives 2 and 3 would not substantially alter the roadless characteristics in the 
lands that still retain their character; therefore the activity (primarily Unit 2) would not add to 
the altered condition of the adjacent land areas. Unit 2 is designed to maintain or improve 
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roadless characteristics. Activities in Units 13, 14, and 15 would not change, nor expand 
beyond the existing altered condition of the roadless area in and around these units. 

Summary Conclusion 

There would be no irretrievable or irreversible commitment of resources, which would 
eliminate the possibility of the  portions of the Lionhead IRA that currently retain roadless 
character to be designated as wilderness at some future date.   

All alternatives with proposals for thinning would increase the overall average diameter of 
target stands, generally concentrating thinning on smaller diameter trees. Activities in Unit 
14 would reduce the apparent  naturalness and the undeveloped quality for 10-15 years until 
the vegetation recovers.  Approximately four fewer acres would be included in unit 14 within 
the IRA for Alternative 3. 

This project is in compliance with current direction regarding roadless land management in 
the Gallatin Forest Plan and NFMA.  
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Figure 14.  Alternative 2 - Proposed Treatments in the Inventoried Roadless Area (IRA).  See units 2, 13, 

part of 14 and 15. 
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Grizzly Bear 

Introduction and Background 

As of the release date for the Lonesome Wood Vegetation Management 2 Project DEIS, 
grizzly bears were listed as a threatened species under the Endangered Species Act (ESA).  
The Yellowstone grizzly bear population has been increasing both in number (Interagency 
Conservation Strategy Team 2003:36) and distribution (Schwartz et al. 2002), and has met 
demographic criteria for recovery since 1998 (Interagency Conservation Strategy Team 
2003:39).   As a result, in April 2007 the U.S. fish and Wildlife Service designated the 
grizzly bear in the Greater Yellowstone Ecosystem (GYE) as a Distinct Population Segment 
(DPS) and removed this segment from the Endangered Species List, at which time it was 
added to the Sensitive Species list for the Gallatin National Forest.  Upon de-listing, the 
Gallatin Forest Plan was amended (Amendment No. 27) to incorporate science from the 
Grizzly Bear Conservation Strategy (Interagency Conservation Strategy Team 2003) as 
direction for managing grizzly bear habitat.  An Environmental Assessment for the 
Lonesome Wood Vegetation Management Project was released in December 2007.  For the 
2007 EA, the grizzly bear was treated as a Forest Service Sensitive Species, following 
direction contained in Amendment No. 27.   

On September 21, 2009, an order was issued by the U.S. District Court for the District of 
Montana, Missoula Division, (Greater Yellowstone Coalition v. Server, 07-cv-00134-DWM), 
which enjoined and vacated the delisting of the GYE grizzly bear DPS.  Due to its 
reinstatement as a threatened species and the widespread public interest in management of 
grizzly bear habitat, the analysis for the grizzly bear issue differs considerably between the 
EA for Lonesome Wood (2007), and the DEIS for Lonesome Wood 2 (2011).  A Biological 
Assessment of the selected alternative for this project will be prepared to fulfill consultation 
requirements under Section 7 of the ESA.  

Issue 

The grizzly bear is currently federally listed as a threatened species under the ESA.  It is 
identified in the Forest Plan as a Management Indicator Species (MIS) for threatened species 
(USDA 1987:II-19).  MIS are those species whose habitat is most likely to be affected by 
Forest management activities, and are to be monitored for population change (Ibid, II-18).  
Grizzly bears are known to be sensitive to the effects of human activities.  Noise and human 
presence associated with proposed fuel reduction treatments could produce disturbance 
factors that could displace grizzly bears from the project area, or could alter natural behavior 
patterns of bears in the area.  Disturbance factors could have similar impacts on grizzly bear 
prey species.  Habitat alterations that result from fuel treatments could also influence the way 
grizzly bears and prey species use the project area. 

Indicator 

Effects to grizzly bears were evaluated by assessing disturbance factors, particularly as 
related to motorized access.  Open motorized access route densities (OMARD) and total 
motorized access route densities (TMARD) were used as indicators for disturbance and 
mortality risk factors.  Secure habitat in the project vicinity was evaluated for capacity to 
provide adequate area for bears to meet their biological requirements with low levels of 
disturbance and interaction with humans.  Project roads were analyzed for potential impacts 
to secure habitat.  Habitat alteration associated with the proposed action was assessed for 
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potential impacts to important grizzly bear habitat components such as foraging areas and 
hiding cover.   

Affected Environment 

The project is located within the Greater Yellowstone Ecosystem (GYE) Grizzly Bear 
Recovery Zone.  The project area and adjacent lands provide suitable habitat for grizzly 
bears.  No estimates are available for the number of grizzly bears using the project area, but 
they are known to regularly occur within and adjacent to the project area.  The GYE 
Recovery Zone is divided into Bear Management Units (BMUs) for habitat evaluation and 
population monitoring (USFWS 1993:17).  BMUs are further subdivided into Subunits 
(BMS) to allow better resolution of habitat measurement (Interagency Conservation Strategy 
Team 2003:17).  The project area lies within the Henry‘s Lake #2 BMS, which is shared with 
the Caribou-Targhee National Forest.  Portions of this BMS have high densities of motorized 
access routes resulting from the presence of state highways 287 and 20, access to private 
lands and past timber harvest activities.  Habitat effectiveness (HE) is a relative measure of 
the energetic resources potentially derived from habitat available to bears as influenced by 
their response to humans (USDA 2006:382). Seasonal HEs are relatively low for the Henry‘s 
Lake #2 BMS, compared with other subunits in the GYE.   Of the 40 bear management 
subunits in the GYE, 85% have higher spring HE values than the Henry‘s Lake #2, 95% have 
higher summer (estrus to early hyperphagia) values and 88% have higher fall (late 
hyperphagia) HE values.  These relatively low habitat values are primarily a function of high 
levels of motorized access in the subunit.  As a result, the Henry‘s Lake #2 BMS was 
identified in the Grizzly Bear Conservation Strategy as a subunit needing improvement in 
motorized access values (Interagency Conservation Strategy Team 2003:41). 

The project area (see project vicinity map, Figure 4, DEIS p. 6)  is characterized by an 
abundance of open and restricted motorized access routes, most of which were originally 
constructed to facilitate timber harvest but which are now used primarily for recreational and 
administrative uses other than timber harvest.  Open and total motorized access route 
densities are both high, and secure habitat is found in only a few small, scattered pieces 
within the project area, although secure habitat is available within the BMS adjacent to the 
project area.  The project area provides suitable habitat in terms of food items and hiding 
cover, but grizzly bears likely make less use of this habitat than would otherwise be expected 
if the effects of motorized access were not a factor.  However, it should be noted that 
motorized access route densities have declined slightly in the Henry‘s Lake #2 BMS since 
1998.  The year 1998 is considered a baseline for grizzly bear habitat considerations, because 
the Yellowstone grizzly population achieved all demographic recovery goals by 1998 under 
the management regime existing at that time (ICST 2003:39). 

The most important foods available to grizzly bears in the GYE are meat (primarily ungulate 
carrion and elk calves), whitebark pine nuts, army cutworm moths, and cutthroat trout 
(Interagency Conservation Strategy Team 2003:45-46).  Conservation efforts for grizzly 
bears in the GYE are currently focused on the management and monitoring of these food 
sources, because they are so important that bear-human conflicts and bear mortality both 
increase during years of low availability of one or more of these sources (Ibid).  Army 
cuttworm moths are utilized by bears primarily in the eastern portion of the ecosystem and 
cutthroat trout are important primarily around Yellowstone Lake in Yellowstone National 
Park.  Therefore, meat and whitebark pine nuts are probably the most important foods 
available to grizzly bears in the northwestern portion of the ecosystem, where the project is 
located.  The project area functions primarily as general summer range for big game, with elk 
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being the most abundant ungulate.  There is no elk winter range, or calving habitat within the 
project area. See elk analysis in Chapter 3  for a more detailed evaluation of elk habitat in the 
project area. Within the Henry‘s Lake #2 BMS, higher elevation areas contain large 
whitebark pine stands that provide important fall food sources for grizzly bears during years 
of high cone production.  However, there are no whitebark pine stands located within any 
treatment unit because the elevation is too low. 

Despite the importance of meat and whitebark pine, grizzly bears are omnivores that can 
utilize a wide variety of plants.  Riparian vegetation and plant roots within the project area 
are of lower forage value than ungulate meat or whitebark pine nuts, but are utilized by 
grizzly bears throughout the spring, summer, and fall because they are widely available.  
Riparian plant species provide a source of succulent vegetation, which is more readily 
digested by bears than drier vegetation types. Berry bushes also provide a seasonal food 
source for bears.  Huckleberries, buffalo berries, choke cherries, and others are found in the 
project area and are known to be utilized by bears.     

Proposed treatment units occur in timber compartments 709 and 710.  Vegetative conditions 
within these compartments are largely representative of vegetative conditions in the Henry‘s 
Lake #2 BMS.  Most of the project area is heavily forested with multiple stands 
encompassing various age classes.  Nearly all (99%) of the forested habitat in compartments 
709 and 710 are sapling or older forest structure (see Old Growth & Successional Stages 
analysis in Chapter 3.  As a result, hiding cover for grizzly bears is abundant.   The Forest 
Plan definition of hiding cover is the same for grizzly bear as it is for elk.  A detailed analysis 
of hiding cover with respect to elk is found under Elk, in Chapter 3.  Old growth forest is 
another important habitat component for bears as it provides hiding cover as well as a variety 
of foraging opportunities.  The project area contains a considerable amount of old growth 
habitat, with approximately 21% of forested habitat in compartment 709 in old growth 
condition and 43% of forested stands currently in old growth for compartment 710.  See the 
Old Growth analysis in Chapter 3 for a detailed assessment of old growth characteristics in 
the project area). 

The project area is currently being altered through stochastic events independent of direct 
human actions.  Insect infestations have resulted in widespread tree mortality throughout the 
project area.  Currently, data for predicting the future extent or duration of these infestations 
are nonspecific; howevever, insect and disease outbreaks are resulting in structural changes 
to the forest and consequently, to grizzly bear habitat throughout the Henry‘s Lake #2 BMS.  
As trees die and eventually fall, there will be potential for additional foraing habitat since 
more open canopies allow greater light penetration to stimulate production of grasses, forbs 
and berry-producing shrubs in the understory.  This forage would also be availble to grizzly 
bear prey species.  Global climate change has been recognized as a stochastic factor with 
potential to alter landscapes and influence the distribution and abundance of species 
throughout the GYE.  The trend, while uncertain and highly speculative, indicates potential 
for a warmer, wetter climate, with more extreme wet and dry years (Furniss et al. 2010:17).  
Furniss and others (2010:18) caution that while global climate change models are predictive 
of regional or national scale trends, projections are weak and not reliable at the watershed or 
smaller assessment scale. 

Affected Environment at the Planning Unit Scale 

The grizzly bear is identified in the Forest Plan as a Management Indicator Species (MIS) for 
threatened species (p. II-19).  MIS are species identified in the forest planning process that 
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are used to monitor the effects of planned management activities on populations at the 
Forest-wide scale. The Gallatin National Forest produced a Forest Plan Monitoring Report 
summarizing information for the period 2004-2006.  That report, with respect to MIS, 
indicated stable to increasing population trends for Gallatin MIS wildlife species, including 
grizzly bears.  The reporting interval for MIS population and habitat trends is 5 years.  
Therefore, a Forest-wide assessment of terrestrial wildlife MIS population and habitat trends 
was completed in 2011 (Canfield, unpublished paper).   The 2011 assessment serves to 
update the best available information about population and habitat trends for Gallatin wildlife 
MIS at the planning unit level (Forest), or other scales if biologically appropriate, and to 
provide context for the assessment of project level effects.   

Grizzly bears are expanding the area they occupy outside the recovery zone on the Gallatin 
Forest.  The most recent population trend determination from the Interagency Grizzly Bear 
Study Team indicates an increasing trend based on verified sightings of females with cubs of 
the year (Haroldson and Dickenson 2009 cited by Canfield, unpublished).  The standard 
measure of habitat quality for grizzly bears in the Yellowstone Ecosystem is secure habitat, 
which is located at least 500 meters from an open motorized access route.  Secure habitat on 
the Gallatin National Forest has increased over 1998 baseline levels, and will increase further 
with implementation of the 2006 Gallatin Forest Travel Management Plan, since the Travel 
Plan decision targeted increased secure habitat for bear management subunits identified as 
needing improvement (including Henry‘s Lake #2).  Increased secure habitat may be 
contributing to the expanding occupation of grizzly bears on the Gallatin Forest outside the 
recovery zone. 

Applicable Laws, Regulations, Policy and Direction 

The grizzly bear is currently listed as a threatened species under the Endangered Species Act 
(ESA) and the Forest Service must therefore ensure that any action it authorizes is not likely 
to jeopardize the continued existence of this species [Section 7(a)(2)].  Effects of the selected 
alternative will be analyzed in a Biological Assessment in consultation with the US Fish and 
Wildlife Service.  Under the ESA, the Grizzly Bear Recovery Plan (USDI 1982, revised 
1993) was developed to identify actions necessary for the conservation and recovery of the 
grizzly bear.  Much of the direction contained in the Recovery Plan was incorporated into the 
Gallatin Forest Plan (USDA 1987).   

With the relisting of the grizzly bear in 2009, Amendment No. 27 was no longer applicable 
Forest Plan direction.  Current direction in the Forest Plan is that which applied to grizzly 
bear habitat management prior to delisting in 2007.  Forest Plan direction applicable to this 
project relative to grizzly bear conservation and habitat management is extensive.  In order to 
minimize redundancy, specific Forest Plan and other applicable direction is referenced.  The 
applicable direction is included in the Gallatin Forest Plan (USDA 1987) including Appendix 
G (Grizzly Bear Standards and Guidelines) and Appendix H (Biological Opinion from 
USFWS 1986) as well as Amendment 19 of the Gallatin Forest Plan (USDA 1996).  For 
more specific information see the information in the Grizzly Bear Analysis Report (Dixon 
2011). 

Methodology for Analysis 

Habitat effectiveness (HE) outputs from the Cumulative Effects Model (CEM) for grizzly 
bears were reviewed to assess overall habitat quality in the Henry‘s Lake #2 BMS.  Habitat 
effectiveness is a relative measure of that part of the energy potentially derived from the area 
that is available to bears given their response to humans (Mattson et al. 2004 cited in USDA 
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2006:382).  HE outputs are summarized in Figure 128, p. 383-384 of the Final EIS for GYA 
forest plan amendments (USDA 2006).  HE values were assessed for the following 
components of grizzly life history: spring, estrus, early hyperphagia, and late hyperphagia.  
Spring is focused on post hibernation emergence and elk and deer winter ranges. Estrus 
period is associated with cutthroat trout spawning.  Early hyperphagia is associated with 
army cutworm moth aggregations and late hyperphagia is associated with whitebark pine nut 
production. 

On January 31, 1995, the US Fish and Wildlife Service amended its 1986 Biological Opinion 
on the Gallatin Forest Plan, based on the final report from the Interagency Grizzly Bear 
Committee Task Force on Grizzly Bear/Motorized Access Management (Interagency Grizzly 
Bear Committee 1994).  This report emphasized the importance of open motorized access 
route density (OMARD) and total motorized access route density (TMARD).  As a result, in 
1996, the Gallatin Forest amended the Forest Plan for access management in the grizzly bear 
recovery zone (Amendment No. 19).  Amendment No. 19 directs the Forest to adopt GYA-
wide access standards when they become available, and in the interim, within Bear 
Management Subunits: 1) do not increase open motorized access route density from the 
current level, 2) do not increase total motorized access route density from the current level, 
and 3) do not decrease the amount of core areas (or secure habitat) from the current level. A 
guideline is to use the best available technology to analyze human access and its effects on 
grizzly bears.  

The GYE Grizzly Bear Cumulative Effects Access Model (CEM/Access) was used with a 
―moving windows‖ routine to calculate motorized route densities and to display route density 
calculations by category as per Amendment No. 19.  Route density categories of particular 
interest with respect to grizzly bear habitat management are OMARD > 1 mi/mi

2
, and 

TMARD > 2 mi/mi
2 
since these levels have been correlated with less than expected use by 

grizzly bears (USDI 1995:7).
 
 OMARD values include all roads and trails open to motorized 

use by the public, as well as those not effectively restricted to public use.  TMARD values 
include all open and restricted (i.e. seasonally or for administrative use) roads and motorized 
trails (Interagency Grizzly Bear Committee 1994).  Since all temporary project roads would 
be effectively closed to public motorized use, the analysis was focused on TMARD values.  
The CEM was also used to identify secure (or core) habitat, which is defined as any area 
>550 yards (500 meters) from an open or restricted (i.e. gated or administrative) motorized 
access route during the non-denning season and >10 acres in size. The purpose of managing 
for secure habitat is to provide adequate area for bears to meet their biological requirements 
with low levels of disturbance and interaction with humans.  Such areas are especially 
important to the survival and reproductive success of grizzly bears, especially adult females 
(Interagency Conservation Strategy Team 2003:43). 

In addition to the CEM/Access, a newer access model has been developed (Landenburger, 
unpublished data) but remains in a prototype stage with potentially substantive edits prior to 
its release for use.  This model contains more accurate algorithms for assessing route density.  
Results from this model will be presented for comparison purposes with the CEM outputs, 
and with the anticipation this updated model will be finalized prior to completion of the Final 
EIS for the Lonesome Wood Vegetation Management 2 Project. 

The Final Conservation Strategy for the Grizzly Bear in the Yellowstone Ecosystem 
(Interagency Conservation Strategy Team 2003) was developed by the Interagency 
Conservation Strategy Team (ICST) and completed in 2003.  Members of the ICST included 
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representatives of the National Park Service, US Forest Service, US Fish and Wildlife 
Service, Interagency Grizzly Bear Study Team, and State Wildlife Management Agencies for 
Montana, Idaho and Wyoming.  This document is the culmination of a process began in 
1993, when the ICST was established.  The ICST brought a wealth of knowledge and 
experience to the table, and developed the Conservation Strategy using this combined 
expertise, as well as drawing on the best available scientific research and literature relative to 
grizzly bear management. The Regional Foresters responsible for National Forest 
management, Directors of State Wildlife Management Agencies, Director of the 
Intermountain Region of the National Park Service, Regional Chief Biologist of the USGS 
Biological Resources, State Directors for the Bureau of Land Management, and Regional 
Directors for the US Fish and Wildlife Service in the GYE all signed an MOU adopting the 
Conservation Strategy as direction for grizzly bear management in the Yellowstone 
Ecosystem, and acknowledged the information contained in the Conservation Strategy as the 
best available science and technology for managing habitat and human use in order to 
maintain and enhance the recovered status of the grizzly bear in the GYE.  The 2009 court 
order that vacated the delisting of the Yellowstone grizzly bear resulted in the Forest Service 
reverting to Forest Plan direction in place prior to adoption of the Conservation Strategy; 
however, the Conservation Strategy is still considered the repository for the best available 
science and technology regarding management of grizzly bear habitat, and was consulted as 
such for this project. 

In addition to information available in the Conservation Strategy, pertinent literature was 
reviewed to obtain additional information on grizzly bear habitat use and possible impacts 
associated with timber harvest and prescribed burning.  Further, an article was presented for 
consideration during the analysis for this project: ―Hazards Affecting Grizzly Bear Survival 
in the Greater Yellowstone Ecosystem‖ (Swartz et al. 2010).  This paper emphasized that 
road density and secure habitat are important parameters for conservation of grizzly bears.  
The Gallatin Forest Plan and Conservation Strategy are consistent with this line of thinking. 

Habitat assessments for other resource issues; e.g. old growth, successional stages, and elk 
were incorporated by reference for consideration of grizzly bear habitat needs such as prey 
base, hiding cover, and old growth forest structure.   

Analysis Parameters 

Spatial boundary:  Amendment No. 19 of the Forest Plan defines the analysis area for 
grizzly bears as the bear management subunit (BMS).  Bear management units (BMU) 
represent the spatial scale of the life range for a female grizzly bear in the GYE.  The subunit 
provides additional landscape resolution by accounting for seasonal heterogeneity of grizzly 
bear use patterns within a BMU.  The BMS represents the most energetically efficient area 
for a bear, and is correlated to the annual home range size of an adult female grizzly bear in 
the GYE (Dixon 1997:27).  References to the ―project area‖ refer to the area in the 
immediate vicinity of proposed treatment units (see project vicinity map, Chap. 1 p. 6). 

Temporal boundary:  The temporal boundary is 10 years from the project initiation, or the 
expected duration of all project-related activities.  Past harvest activities date back to the 
mid-1950s in the BMS.  Past harvest activities have altered the landscape creating a mosaic 
of habitat patterns and forest structure. 



                                                                                                             Lonesome Wood Vegetation Management 2 

94 

 

Direct and Indirect Effects of Alternative 1 (No Action) 

The No Action alternative would result in no vegetation management actions within the 
project area.  There would be no additional disturbance to grizzly bears resulting from human 
presence, temporary road construction and use, or operation of heavy equipment in proposed 
treatment units.  Other ongoing activities and existing human use patterns would continue.  
Ecological processes such as insect and disease outbreaks are expected to continue to alter 
habitat within the Henry‘s Lake #2 BMS, although to what extent is unknown.  Fuel levels 
would continue to increase in the project area.  Accumulation of ladder fuels in thinning units 
would increase the risk of crown fire, which can quickly spread through the forest canopy.  
Continued conifer encroachment and buildup of dry grassy fuels in proposed burn units 
would decrease the effectiveness of natural fuel breaks associated with non-forest types.  
These conditions would reduce the efficiency of suppression efforts, and could ultimately 
result in large stand replacement burns in the project area and adjacent forest habitat.  While 
stand replacement burns can have some positive effects for grizzly bears by improving 
vegetative forage conditions, large-scale, high-intensity fires could seriously reduce grizzly 
bear hiding cover. 

Direct and Indirect Effects of Alternatives 2 and 3 

Effects of Motorized Access 

A number of studies addressed the effects of roads on grizzly bears and, to various degrees, 
universally showed negative impacts (Claar et al. 1999, pages 7.24-7.25).  The most common 
theme seems to be that motorized routes generally displace bears, and they use the habitat 
adjacent to motorized routes less than areas farther from these routes.  In addition to 
displacement from habitat by motorized routes, Mace et al (1996) found a relationship 
between mortality of grizzlies and human activities.  These authors found that grizzly bear 
deaths were often directly influenced by road access through illegal killing and management 
removal of bears conditioned to human foods in developed areas.   

Under Forest Plan Amendment No. 19, a ―road‖ is defined as ―all created or evolved routes 
that are >500 feet long (minimum inventory standard for the Forest Service Route 
Management System), which are reasonably and prudently drivable with a conventional 
passenger car or pick-up.‖  For the Lonesome Wood 2 project, landing roads were limited to 
less than 500 feet. The routes created under Alternatives 2 and 3 which are <500 feet 
(primarily access routes to landing areas) are classified as motorized trails as defined by 
Amendment No. 19: ―all created or evolved access routes that do not qualify as a ―road‖.  
The routes < 500 feet long were treated as ―restricted motorized trails‖ as defined by 
Amendment No. 19, since all project routes would be closed to public motorized use, and 
would be used only by contractors removing timber, or for project administration.   

 A total of approximately 6 miles of temporary project roads and access routes would be 
constructed to facilitate forest thinning under Alternative 2.  Under Alternative 3, there 
would be slightly less (approx. 5 miles total) temporary access routes needed compared to 
Alternative 2.  Nearly all of the temporary project routes would be constructed at least 550 
yards from secure habitat, so there would be very little reduction in secure habitat under 
either action alternative.  Only unit 30A (in both Alternative 2 and 3) could not be reasonably 
accessed from existing road, or by shortening the access route to be at least 550 yards from a 
small patch of existing secure habitat.  Access to this unit would only affect about 69 acres of 
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existing secure habitat.  In order to mitigate for new temporary access route construction and 
use, including a buffer that would slightly encroach into existing secure habitat, two non-
project access routes would be permanently barricaded to preclude motorized use.  This 
measure would maintain secure habitat levels under Alternative 2, and would result in a net 
increase in the proportion of secure habitat in the BMS under Alternative 3 (see Table 10).   

Since public motorized use of project access routes would be effectively restricted during 
project implementation, and project roads would be effectively closed after project 
completion, temporary project roads and access routes were included in the calculation of 
TMARD, but not in the calculation of OMARD.  Therefore, there would be no change in 
open motorized access route densities (OMARD) under any alternative.  Under both action 
alternatives (2 and 3), most project access routes would be constructed in areas where total 
motorized access route density (TMARD) already exceeds 2 mi/mi

2
.  The project is located 

on the east side of Henry‘s Lake #2 BMS, where grizzly bear habitat use is likely already 
compromised by high levels of existing motorized access and associated human use.  
Therefore, incremental disturbance effects associated with project activities under 
Alternatives 2 and 3 would be minor.  Project activities would be temporary, and of limited 
duration (see mitigation measures, Ch. 2, p. 49).  Additional mitigation measures include the 
replacement of existing gates on FS Road  2544 and Trail 215 with permanent barricades that 
would preclude motorized use on these routes.  The effect of this measure, combined with 
project design specifications under both Alternative 2 and 3, would be a net decrease in 
TMARD and a net increase in secure habitat for the Henry‘s Lake #2 BMS.  Project workers 
and administrators would be mandated to properly store attractants, and additional provisions 
would be made to minimize potential for conflicts with grizzly bears resulting from project 
activities (see mitigation measures, Ch. 2, p. 47).  Given these considerations, the potential 
for increased displacement or human-caused mortality of grizzly bears associated with 
project activities would be very low under either Alternative 2 or 3. 

The combined effects of project design (i.e. elimination of most project access routes within 
550 yards of existing secure habitat, and permanent closure of all temporary project roads 
upon project completion), plus mitigation (i.e. eliminating motorized use from an existing 
non-project road and trail), would result in a net increase in secure habitat for the BMS under 
both Alternative 2 and 3 (Table 10).  See Figures 15 and 16 for a comparison of baseline 
secure habitat and secure habitat under the action alternatives.  Under both action 
alternatives, large blocks of secure habitat (approximately 27,964 and 7,697 acres in size) 
would be available adjacent to the project area influence zone (Figure 16).  Vegetation in 
these secure areas is similar to that found in the project area (e.g. mixed conifer forest and 
open meadows).  These secure areas also contain an important grizzly bear habitat 
component, whitebark pine, which is not found in the immediate project area.  The purpose 
and need for the proposed treatment includes reducing the risk of fire spread from the 
treatment areas to adjacent lands.  This outcome would help protect the integrity (e.g. ability 
to provide cover and forest structure) of adjacent secure habitat.  Grizzly bear home ranges 
are large, and the blocks of secure habitat on the west side of the BMS are in close enough 
proximity to be available for use by any bears that might be displaced by project activities 
over the life of the project. 

The CEM/Access model and an updated access model (Landenburger unpublished) show the 
Henry‘s Lake #2 BMS with concentrations of high total motorized access route densities 
(TMARD) along the east side of the subunit, where the project is proposed.  The updated 
access model (Landenburger unpublished) was developed with more sophisticated software, 
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and contains much more accurate algorithms for assessing route density.  This model has 
been tested, but has not been formally adopted for use in the GYE.  Beta runs with this newer 
model for the Henry‘s Lake #2 BMS show a higher proportion of the subunit with TMARD 
> 2 mi/mi

2
, than the existing CEM/Access model, but proportional changes over time are 

similar between the two models.  Results from both models are shown in (Table 10).  Under 
both Alternative 2 and 3, all proposed treatment units and associated access routes are 
located in the highest access route density categories, with the majority of the units in areas 
where TMARD already exceeds 2 mi/mi

2
.  A small part of the project is located where 

TMARD is currently between 1 and 2 mi/mi
2
.  As with secure habitat, project design and 

mitigation improve conditions, (i.e. produce a net decrease in TMARD > 2 mi/mi
2
 during 

project implementation and at completion 

Table 10.  Total Motorized Access Route Densities (TMARD) and Secure Habitat Values for 

Henry‘s Lake #2 Bear Management Subunit 

CEM/Access Model 1998 Baseline Alt. 1 (2010) Alt. 2 Alt. 3 

TMARD > 2 mi/mi
2 

28.2% 26.6% 26.1% 26.0% 

Secure Habitat 45.7% 46.0% 49.5% 49.5% 

     

Landenburger Model 1998 Baseline Alt. 1 (2010) Alt. 2 Alt. 3 

TMARD > 2 mi/mi
2 

35.2% 33.5% 32.5% 32.4% 

Secure Habitat 45.7% 46.0% 49.4% 49.4% 

Numbers are expressed as a proportion (%) of the acreage in the BMS   
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Figure 15.  Secure Area Under the 1998 Baseline Condition. 
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Figure 16.  Secure Area Under the Action Alternatives. 

 
  

Secure Habitat Under the Action Alternatives 
Alternatives  
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Habitat Alteration 

Under either Alternative 2 or 3, there would be no effect to important habitat features such as 
army cutworm moth sites, cutthroat trout spawning streams, or whitebark pine stands, since 
none of these features are present within proposed treatment units.  The project area does not 
contain elk or deer winter range or elk calving areas, so the proposed treatment would have 
no effect on availability of ungulate carcasses or elk calves as a food source for grizzly bears.  
Elk are the most abundant ungulate in the project area (primarily summer range).  Some 
disturbance and displacement of elk in the vicinity of active project operations would be 
expected, but effects are anticipated to be very minor for both action alternatives (2 and 3).  
See the Elk analysis in this Chapter for a detailed effects analysis on elk.  

Riparian areas provide important alternate food sources for grizzly bears, particularly where 
major food sources (e.g. ungulate carrion, whitebark pine, army cutworm moths and cutthroat 
trout) are not available.  The project area contains riparian habitat that is sometimes used by 
foraging grizzly bears.  Riparian habitat would be protected because Streamside Management 
Zone (SMZ) compliance rules (DNRC 2006) would be applied during design and 
implementation of all commercial and non-commercial activities associated with the project 
(see mitigation measures for water quality, riparian and aquatic habitat, Ch. 2, p 45-46).   

Some increased grass, forb and shrub production may occur under Alternatives 2 and 3 in 
areas where the forest canopy is opened, although many stands may not be opened enough to 
stimulate growth of palatable forage plants given the amount of thinning proposed.  
Prescribed burning in open meadows would result in a short-term flush of palatable forage 
plants for both bears and prey species.  Berry-producing shrubs (e.g. huckleberry, buffalo 
berry, chokecherry and others), may be affected by proposed treatment.  While project 
activities may damage some individual bushes, the thinning and broadcast burning proposed 
under Alternatives 2 and 3 would be expected to favor these species by opening the forest 
canopy and recycling nutrients.  Thinning of dense forest canopy and follow-up prescribed 
burning would improve forage conditions for bears as well as for grizzly bear prey species.  
Habitat improvement for elk would be most notable in treatment units that have an emphasis 
on increasing and releasing aspen.  Therefore, overall project effects on grizzly bear foraging 
habitat under Alternatives 2 and 3 are expected to be slightly beneficial. 

Most of the project area is heavily forested and dominated by mature to old forest stands.  
The vegetation analysis conducted for this project concluded that the project would have very 
little effect on current structural diversity, and that the project area would remain dominated 
by mature to older forest structure.  Old growth forest is an important habitat component for 
grizzly bears.  Currently, compartment 709 is below the Forest Plan standard to maintain 
30% of forested habitat in old growth characteristics.  No harvest would occur in old growth 
habitat in compartment 709 under either Alternative 2 or 3.  Old growth is currently above 
Forest Plan requirements in compartment 710 at 43%.  Some harvest would occur in old 
growth habitat in compartment 710 under both  action alternatives, but would not drop below 
the 30% standard (see  Old Growth analysis in Chapter 3).  The habitat assessment for elk 
indicated that hiding cover is abundant in the project area, and would remain at high levels 
(i.e. well over 80% of the forested habitat in compartments 709 and 710 combined) and 
would still provide functional hiding cover after project implementation under both action 
alternatives (see Elk, analysis).  In summary, proposed treatment would have very minor 
impacts to forest structure important to grizzly bears and their prey species. 
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Cumulative Effects of Alternative 1 (No Action) 

Alternative 1 would have no added impact in terms of disturbance, displacement or mortality 
risk to grizzly bears.  However, habitat changes occur naturally over time.  With no 
vegetation treatment, continued fuel buildup in the project area combined with high and 
increasing fuels elsewhere could result in large, stand replacing burns in the Henry‘s Lake #2 
BMS.  Past timber harvest has occurred in the subunit, but most of the logged areas have 
regenerated and currently contain enough fuel to carry fire into adjacent older forest.  Grizzly 
bears have evolved in this fire-adapted ecosystem and burning often produces at least short-
term habitat improvements for bears.  However, high-intensity, fast-moving fire can result in 
bear mortalities. 

Cumulative Effects of Alternatives 2 and 3 

Alternatives 2 and 3 would result in cumulative impacts to grizzly bears.  Grizzly bears are 
sensitive to human disturbance, particularly as it relates to increased motorized access.  Noise 
from equipment and added human presence associated with project operations would 
increase disturbance impacts and potentially result in displacement of grizzly bears from the 
project area. However, most of the habitat in the project area is already heavily influenced by 
motorized access and high levels of public recreation.  Short term impacts associated with 
project implementation would have relatively little influence on how grizzly bears currently 
use habitat in the project vicinity.  Because the Henry‘s Lake #2 BMS was identified as a 
subunit in need of improvement with respect to motorized access (ICST 2003), the Gallatin 
Forest Travel Management Plan targeted improvement in this area.  Implementation of the 
Travel Plan has already resulted in a net decrease in the proportion of the subunit where 
TMARD exceeds 2 mi/mi

2
, and has also increased the amount of secure habitat slightly 

relative to 1998 baseline levels within the Henry‘s Lake #2 BMS. 

Grizzly bear-human conflict is the major source of known grizzly bear mortality, with self 
defense and management removals of bears involved in bear-human conflicts being the two 
primary causes of human induced bear mortality.  Other sources are illegal kills, 
electrocution by downed power lines, mistaken identification by black bear hunters, and 
vehicle strikes.  A primary focus of the grizzly bear recovery effort has been the management 
of mortality levels.  Studies have shown a direct correlation between road access and bear 
mortalities attributed to illegal killing and management removals of food conditioned and/or 
habituated bears from developed areas (Mace et al 1996).  A Forest-wide Food Storage Order 
is now in effect, and proper storage of food/attractants has been regulated in the grizzly bear 
recovery zone for many years.  Management of human related attractants has had a notable 
effect in reducing the number of bear-human conflicts in the GYE.  Implementation of the 
Gallatin Forest Travel Management Plan has reduced motorized access into many areas of 
occupied grizzly bear habitat, including the Henry‘s Lake #2 BMS.  Temporary project 
access routes would be effectively closed to public motorized use throughout project 
implementation, and permanently closed upon project completion, minimizing potential for 
added mortality risk associated with public access on temporary project access routes.   

Habitat characteristics in the Henry‘s Lake #2 BMS have been affected over time by timber 
harvest, associated road building, recreational and residential development, and ecological 
processes such as succession and natural disturbance events.  These factors have produced a 
mosaic habitat pattern with a variety of forest successional stages.  The most recent past 
timber harvest was completed in 1995. All past harvest units have regenerated to some 
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degree, and most currently provide hiding cover.  The project area is dominated by mature to 
old forest structure, where cover is not limited.  Proposed treatment would alter forest cover 
types in terms of density, but would not affect overall forest structure to a notable degree.   

Comparison of Alternatives 

Alternative 1 (No Action) would have the least direct and indirect effects on grizzly bears, 
since it would involve no immediate increase in disturbance factors and no short-term habitat 
alteration effects.  This alternative would have no effect on motorized access route density or 
secure habitat.  For Alternative 2 and 3 (Action Alternatives) project design features and 
mitigation measures would be applied to minimize adverse effects of the proposed treatment.  
Alternative 2 proposes the most acres of treatment and requires the most temporary access 
route construction, so it would have the greatest impact in terms of potential disturbance and 
habitat alteration.  Alternative 3 has slightly fewer acres of proposed treatment and slightly 
less access route construction than Alternative 2, so Alternative 3 has the least direct and 
indirect effects of the action alternatives.  Since Alternative 1 has no direct impacts, there is 
no need for mitigation, and consequently, Alternative 1 has no long term benefits for bears.  
On the other hand, implementation of either Alternative 2 or 3 with prescribed mitigation 
would actually improve overall conditions in the BMS by concentrating temporary activities 
in the highest use area, while ultimately reducing TMARD and increasing secure habitat in 
the long term through permanent elimination of motorized use on an existing road and trail 
and permanent closure of temporary project access routes upon completion. 

Consistency with Applicable Laws, Regulations, Policy and Forest Plan Direction 

The Alternatives would be consistent with all applicable direction contained in the Gallatin 
Forest Plan (1987) forestwide and management area standards.   The Alternatives are also 
consistent with the standards in Appendix G (Grizzly Bear Standards and Guidelines) and H 
(USFWS Biological Opinion 1986) of the Forest Plan and Amendment 19 (USDA 1996) for 
Access.  In addition, as designed, the alternatives are consistent with guidelines in the Forest 
Travel Management Plan (USDA 2006).  For more discussion of the standards and guidelines 
see the Grizzly Bear Analysis Report (Dixon 2011).   The alternatves would be consistent 
with the requirement under the Endangered Species Act upon completion of the Biological 
Assessment and consultation.  Those steps are not completed until an alternative is selected. 

Summary Conclusion 

Alternative 1 (No Action) would be consistent with all applicable direction regarding 
management and conservation of grizzly bears and their habitat.  With incorporation of 
project design features, standard operating practices and mitigation measures, Alternatives 2 
and 3 (Action Alternatives) would also be consistent with current direction and in 
compliance with applicable laws, regulation, policy and Forest Plan direction.  Given the 
project design features, standard operating practices, and mitigation measures prescribed for 
the project, implementation of either action alternative may impact individuals or habitat, but 
would not likely have adverse effects on grizzly bear populations at the planning unit level.  
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Moose Winter Habitat 

Introduction and Statement of the issue   

Moose are not categorized as a sensitive or management indicator species for the Gallatin 
National Forest.  The state of Montana (Montana Department of Fish, Wildlife, and Parks 
(FWP) has designated moose as a big game species and maintains a hunting season in 
western Montana.  Moose on the east side of the Henry‘s Lake Mountains, in the vicinity of 
the LW2 project, utilize a narrow band of habitat at lower elevations along the shoreline of 
Hebgen Lake during the winter.  Winter range for moose within this area includes lodgepole 
pine stands with subalpine fir understories.  The proposed fuel treatments in these stand types 
compromise moose winter habitat by removing subalpine fir trees that are preferred browse 
for moose.  The treatments could also result in a more open forest canopy with less snow 
interception.   Implementation of the proposed fuel treatments will involve the use of heavy 
equipment and increased human presence, which could displace moose.  However, mitigation 
to preclude logging operations from occurring during the moose wintering period is included 
as part of the project design; therefore this potential effect is not at issue. 

Indicator   

The Gallatin National Forest Plan does not have specific management direction for moose.  
However, there is a standard that states ―big game winter range will be managed to meet the 
forage and cover needs of deer, elk, moose, and other big game species in coordination with 
other uses (USDA Forest Service, 1987, pg II-18.)‖  Therefore, the indicator of impacts to 
moose will be the amount of winter range (acres) impacted by proposed fuel reduction 
treatments. 

Affected Environment 

Moose Populations and Habitat Use in the Project Area 

Moose are a native big game species on the Gallatin National Forest.  They are considered 
highly charismatic by visitors to the area, and the opportunity to view this species is 
important to recreationists (including summer home owners and permittees) within the 
project area.  They are commonly observed around Hebgen Lake during the summer months 
when recreational use of the area is heaviest.  Additionally, the Lonesome Wood 2 project 
area has traditionally provided some opportunity for hunters each year.  There is no moose 
population estimate for this area as no surveys have been conducted in recent years, and no 
population objective has been developed by the State of Montana.   

Moose are typically much more difficult to survey for than most other big game species in 
Montana, because they spend considerable time in heavily forested areas where they are 
difficult to observe from the air.  Additionally, they are not a gregarious, herding species 
where large concentrations would be readily observable from fixed-wing aircraft.  However, 
data from harvest surveys and general observations indicate a declining population trend over 
the past 15-20 years.  As a result, moose viewing opportunities have declined and moose 
hunting permits have declined over this period in many areas.  Hunt District 362, which 
covers the project area, currently has two antlered moose permits available (Julie 
Cunningham, personal communication, July 2011). 
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According to FWP, moose in this area were abundant prior to 1968.  From 1968-1988, there 
were 60 permits issued.  During the 1970s-1980s, timber harvest (clearcutting) reduced 
coniferous moose winter range in areas of heavy snow accumulation, thus reducing available 
winter habitat in Hebgen Basin.  The fire season of 1988 resulted in a further reduction of 
moose habitat.  Permits were reduced starting in 1990 and that trend has continued.  In 1995, 
wolves became a factor in this area.  Although wolves are mainly preying on elk, they also 
take moose opportunistically.  The combined influences of these events have resulted in 
keeping moose populations from recovering.  Habitats affected by wildfires in 1988 have 
generally recovered sufficient canopy cover and provide browse for moose.  Therefore, it is 
doubtful that overall habitat is currently limiting for moose in this area (Kurt Alt, FWP, 
personal communication, June 2010). 

Winter is a critical time of year for moose because forage quality and availability is low, and 
energetic costs of moving through deep snow and maintaining body heat in cold temperatures 
are high (Canfield et al. 1999, pages 6.3-6.6).  Unlike ungulates in the northern Rocky 
Mountains that migrate to lower elevation valleys with less snow accumulation, moose often 
remain at higher elevations with greater snow accumulation.  Winter habitat for moose is 
variable across their range, but always includes concentrations of accessible browse.  Willow 
and aspen are among the most palatable browse species to moose.  These habitats are often 
heavily used if snow conditions allow.  At snow depths of around 30 - 40‖, moose will shift 
from open browse fields to dense stands of conifers where snow depth is ameliorated by 
canopy cover and shading reduces crusting of snow.  In the Greater Yellowstone Area, older 
lodgepole pine forests with subalpine fir understory were found to be heavily used by moose 
under such conditions.  Subalpine fir is a preferred browse species for moose.  Moose select 
patches with high concentrations of browse to minimize energetic costs of feeding.  Snow 
depths exceeding 45-50‖ will preclude moose use altogether.  A review of weather station 
data from the project area indicated that snow depths in the project area do not always exceed 
30-40‖ and therefore would not be expected to push moose to the denser forest stands for 
forage.  As a result, in about 50% of the years, snow depth does not appear to be a limiting 
factor for wintering moose. 

Moose response to habitat disturbance varies substantially across their range.  In many areas, 
early successional conditions created by fire or logging are beneficial because they result in 
vigorous regeneration of palatable browse species.  However, the relationship of moose to 
ecological disturbances in the Greater Yellowstone Area appears to be different.  In this area, 
older lodgepole pine stands are among the most important wintering areas, especially under 
severe conditions when moose are the most vulnerable.  When subject to disturbance, these 
stands typically regenerate with high densities of lodgepole pine seedlings rather than 
palatable woody shrubs.  These stands do not provide winter habitat for moose until shade 
tolerant subalpine fir saplings begin to achieve adequate densities under the aging lodgepole 
pine canopy.  Tyers (2003, p. 86-101) in the Northern Yellowstone Winter Range found little 
or no moose use of lodgepole pine stands <100 years old, and highest use of lodgepole pine 
stands >300 years old during mid-late winter.  He also reported a precipitous decline in the 
Northern Yellowstone moose population following the 1988 fires (Tyers 2003, p. 32), which 
burned approximately 35% of his study area and 29% of the mature forest in the study area 
(Tyers 2003, p. 79).  The losses of subalpine fir browse and canopy cover to ameliorate snow 
depth were the factors deemed responsible for causing this decline. 
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There is no evidence that moose populations are declining, when viewed at larger spatial 
scales than the project level.  Such scales could include, global, continental, the 
intermountain west, or the Greater Yellowstone Ecosystem (GYE) (Tyers 2010).    

However, some subpopulations within the GYE are vulnerable because of isolation, 
predation, and/or habitat alteration.  Some of these subpopulations are likely susceptible to 
extirpation on a local scale over some temporal period until habitat conditions become 
favorable again from several decades to a century.  However, this kind of local population 
decline or even disappearance is not atypical across the global range of moose.  Moose 
populations can be highly cyclic, following a pattern of eruption, crash and stabilizing or 
disappearing for short or long periods of time.  Also, juxtaposed populations may be at very 
different stages.  Some subpopulations across a landscape, such as the GYE, may be 
declining while others are stable or increasing (Tyers 2010).   

Moose Habitat in the Project Area 

The Lonesome Wood 2 analysis area for moose winter range includes 32,500 acres of 
forested and non-forested land on the Hebgen Lake Ranger District of the Gallatin National 
Forest in timber compartments 709 and 710.   The Lonesome Wood analysis area includes 
about 74 percent conifer forest with lodgepole pine, Douglas-fir, subalpine fir, Engelmann 
spruce and whitebark pine cover types.   

Forested stands are predominantly single-storied, but two-storied and multi-storied stands 
also occur across the analysis area.  Stand composition ranges from a mix of Douglas-fir and 
lodgepole pine (about 11%), pure Douglas-fir (21%), lodgepole pine (about 35%) to a mix of 
subalpine fir, Engelmann spruce and lodgepole pine (19%), as well as small amounts of 
almost pure quaking aspen stands (<1%).  Whitebark pine stands are found at the highest 
elevations and comprise about 13% of the forested area in compartments 709 and 710 above 
the project area boundary. 

Applicable Laws, Regulations, Policy and Forest Plan Direction 

There are no Forest Plan Standards specifically addressing moose.  

The Gallatin Forest Plan contains management direction for big game winter range.  There is 
a Forest-wide standard that states ―big game winter range will be managed to meet the forage 
and cover needs of deer, elk, moose, and other big game species in coordination with other 
uses (USDA Forest Service 1987, p. II-18).‖  Additionally, much of the project area is within 
Management Area (MA) 13.  MA 13 includes a standard that vegetative management 
practices will be used to maintain and improve the quality and quantity of big game forage 
and provide for a diversity of habitat for other wildlife species (USDA Forest Service 1987, 
p. III-41). 

Methodology for Analysis 

Biological information on moose was obtained from extensive literature searches, discussion 
with species experts (Dan Tyers), and personal communication (office and field visits) with 
FWP personnel to discuss moose habitat within the treatment areas.   

To analyze the effects of proposed treatments on moose winter range, the spatial extent of 
moose winter range in timber compartments 709 and 710 was mapped using the ARCGIS 
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Geographic Information System program.  Data obtained from FWP was used to define 
moose winter range in this area.  Next, the Timber Stand Management Record System 
(TSMRS) database was used to identify stands likely to be suitable as moose winter habitat 
(Canfield 2011c). 

Potential moose winter habitat included mature lodgepole pine and subalpine fir stands, 
because these are the stands most important to moose when environmental conditions are 
difficult (i.e., when snow is deep and/or crusted).  The analysis included lodgepole pine or 
subalpine fir cover types, which met old-growth criteria (defined as >150 years of age and at 
least 12 trees/acre >10‖ diameter). While the size of trees in the stand is unimportant from a 
moose habitat perspective, these stands had field-collected stand data that provided a high 
confidence level that current stand conditions would provide suitable moose winter habitat.  
The analysis also included stands with photo-interpreted characteristics similar to stands 
meeting old growth criteria, but which lacked stand exams to verify their current condition.  
Both categories were combined to provide a base layer of winter moose habitat for analysis 
in ARCGIS. 

Once moose winter habitat was mapped, the proposed treatment units were over-laid and 
intersected to identify the amount and distribution of impact of fuel treatments on moose 
winter habitat.  The estimated amount of winter moose habitat in suitable condition before 
and after the proposed fuel treatments was then compared.  Stands that had previously been 
harvested were mapped for the cumulative effects analysis.   

Part of the LW2 project includes the use of prescribed fire.  Less than one acre of suitable 
moose winter range intersected with prescribed fire treatment units.  This is an error created 
by GIS mapping.  Prescribed burn units are intended to maintain natural openings and the 
project does not include burning in multi-storied mature forest stands. 

NOTE: Acreages affected differ from the original LW analysis due to projection errors in 
that original analysis, which were corrected for LW2. 

Temporal Boundary 

The temporal bounds for the cumulative effects analysis is 1960 to 10 years after initiation of 
project implementation.  The year 1960 represents the first timber harvest activity which 
occurred at the magnitude to substantially reduce moose winter habitat.  Ten years from the 
onset of project implementation includes the approximate timeframe associated with full 
project implementation for the action alternatives. 

Spatial Boundary 

The spatial extent of moose winter range in timber compartments (TC) 709 and 710 were 

identified as the spatial boundary for the analysis area for cumulative effects.  The analysis 

area ranges from the shore of Hebgen lake upslope.  As distance from Hebgen Lake increases 

in this analysis area, elevation and snow depth increases.  Moose may occupy any portion of 

the analysis area depending on the severity of winter. Therefore the analysis area represented 

by TCs 709 and 710, includes the suitable winter range available to moose occupying the east 

side of the Henry‘s Mountains across a variety of winter conditions.    
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Figure 17.  Cumulative Effects Analysis Area for Moose. 
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Direct and Indirect Effects Analysis  

 Alternative 1 (No Action Alternative) 

There are 1,760 acres in the analysis area, which currently provide winter range for moose 
(Error! Reference source not found.).  Management actions would not reduce this amount 
of winter range; however, wildfire eventually would affect their condition.  Such stand 
replacement fires would convert vegetation conditions to early successional stages that would 
not provide suitable winter habitat for moose.  Although stand replacement fires in this area 
are probably inevitable at some point in time, there is no way to quantify this eventual 
impact. 

Without disturbance, aspen stands that provide forage for moose would continue to be 
colonized by conifers, with an expected decline in vigor and sprout abundance.  Fires, when 
they occur, would have the effect of revitalizing aspen.  Mountain pine beetle caused 
mortality on mature lodgepole pine would be expected to continue, at least at endemic levels, 
and result in a reduction in winter moose habitat quality from loss of canopy cover that in 
turn reduces snow depths. 

Alternative 2  

As described above, Tyers (2003, p. 32) noted a precipitous decline in moose populations in 
the Northern Yellowstone winter range after large-scale fires burned approximately 29% of 
the mature forest in his study area.  However, these fires were stand replacement events.  The 
fuels treatments proposed under this alternative would involve thinning of the understory 
and/or overstory rather than complete stand replacement.  No data is currently available on 
the effects of such treatments on moose.  Since moose select habitat patches with high 
densities of browse during winter to reduce energetic costs of feeding while maximizing 
forage intake some inferences can be made on how moose would respond to the proposed 
fuel treatments.   

Forest thinning units would involve removal of a mixture of larger overstory trees and 
smaller understory trees.  This would reduce subalpine fir browse availability.  Additionally, 
partial overstory removal would alter snowpack characteristics.  Less snow would be 
captured by the canopy, causing snow to accumulate more and increasing the energetic costs 
of winter movements by moose. 

The effects of treatments that only thin the understory would be similar to those described 
above.  However, the overstory would not be altered and snowpack conditions would not be 
expected to change from the current situation.   

Under the Alternative 2, approximately 10% of the total estimated winter moose habitat 
would be thinned, and an additional 6% would have an understory thinning treatment.  A 
total of about 16% of the estimated moose winter habitat would be impacted by treatment 
units, which would mainly decrease available moose habitat during deep snow conditions 
(Table 11).  These effects could be intensified during deep snow winters since the treatment 
units are concentrated in the lowest-elevation portion of the winter range.  Logging activities 
would be restricted from December 1-May 1, so disturbance to wintering moose from project 
activities would not be expected. 
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FWP has been involved with this project since 2007 and participated in several site visits to 
the project area in 2010.  FWP has acknowledged the downward trend of moose in 
southwestern MT and initially expressed concern about moose winter range in the project 
area.  FWP now acknowledges, ―…moose in the Hebgen Basin may be limited by predation 
and possibly disease and not by habitat concerns‖ (Letter from FWP, February 7, 2011).  The 
agency concluded that ―… we believe that this small reduction in conifer habitat should have 
little overall impact to the currently stressed moose population.‖   Further, the agency 
indicated ―…the USFS has completed an excellent assessment of this particular project and 
its potential effect on moose (referencing Tyers 2010).  We believe, this mitigation [timing 
restrictions from December 1- May 1] generally alleviates our concerns, and we hope that the 
forest thinning among home sites will result in a greater tolerance for natural wildfires in the 
future (MFWP 2011).   

The Forest Service is in the process of a Forest Plan Amendment related to fire management.  
The Amendment is intended to allow broader decision space in determining appropriate 
suppression tactics for natural wildfires on the Forest as a whole.  Fuel reduction in the 
wildland urban interface may help to reduce risk around ―values‖ so that in appropriate 
circumstances and locations such as the wilderness study area, fire could play more of a 
natural role. 

Direct and Indirect Effects of Alternative 3 

This Alternative was purposively designed to minimize impacts on moose winter range.  The 
direct and indirect effects of Alternative 3 would be similar to those described for Alternative 
2, except the magnitude would be lower.  Approximately 9% of the total estimated winter 
moose habitat would be treated (Table 11).  

Logging activities would be restricted from December 1-May 1, so disturbance to wintering 
moose from project activities would not be expected. 

Table 11.  Acres of suitable moose winter habitat to be treated by 3 methods under the project 

alternatives. 

Suitable Habitat Alt 1 

(acres) 

Alt 2 

(acres) 

Alt 3 

(acres) 

Proposed for commercial thin 0 177 102 

Proposed for understory thin 0 100 50 

Proposed for burning 0 0 0 

Total acres of impact 0 277 152 

Remaining suitable habitat post-treatment 1,760 1,483 1,608 

Cumulative Effects Analysis –  

Alternative 1   

The moose winter range in compartments 709 and 710 were used as the analysis area for 
cumulative effects.  This area was used because it encompasses a broad elevation range 
available to moose occupying the east side of the Henry‘s Lake Mountains.  The temporal 
bounds for the cumulative effects analysis was from approximately 1960 to 10 years post 
project initiation.  Approximately 2,300 acres of subalpine fir habitat types with lodgepole 
pine cover were affected by timber harvest operations, from approximately 1960 to the 
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present, including most of the stands along the lakeshore in the southern part of the project 
area.  These were probably some of the most important areas for moose winter range because 
they were adjacent to other important moose winter range vegetation types such as willow 
and aspen stands, and because they are at the lowest elevations where snow depth would be 
lowest.  Much of this harvest occurred during the 1980s, shortly before moose population 
declines in the area were first noticed.  Harvest activity included both clear cuts and different 
types of intermediate cuts.  Although many of these stands are now maturing, they have not 
yet reached advanced successional stages that would provide multi-storied conditions critical 
to moose in some winters.   

In addition, fuels reduction activities have occurred on Forest Service permitted recreation 
residences in the analysis area.  These areas are of relatively low habitat value to moose 
during the summer season when residences are occupied, due to the high level of human 
activity that occurs.  During the winter months when residences are typically unoccupied, 
these areas may provide some useable habitat for moose, however recreation residence lots 
are generally maintained in a condition such that the late successional characteristics that are 
desirable to moose during deep snow conditions are lacking. Therefore, these types of fuel 
treatments would not be considered additive to project effects. 

Disturbance to wintering moose from recreational users may also be a factor in the declining 
population trend observed for moose in this area.  The area receives regular snowmobile use 
on the Hebgen Lake Road, which bisects important moose winter habitat.  Under the 2006 
Gallatin National Forest Travel Plan decision, a portion of the Trapper Creek and Moonlight 
Creek drainages were closed to snowmobile use in order to minimize disturbance to 
wintering moose in this area. 

Alternative 2  

The conversion of high quality winter moose habitat to low-quality habitat under this 
alternative would be additive to previous timber harvest activities already described for 
Alternative 1.  Alternative 2 contributes to cumulative effects on moose winter habitat and 
the resulting availability of forage during deep snow periods. 

These cumulative effects could result in having fewer moose in the project area.  However, 
this would not affect the viability of moose as a species at the relevant spatial scales of 
global, continental, regional, and ecosystem.  At these levels, moose population viability is 
secure (Tyers 2010) 

Alternative 3  

This Alternative was purposively designed to minimize impacts on moose winter range.  The 
cumulative effects of this alternative would be similar but a lower magnitude than those 
expected under Alternative 2 due to the lower number of acres treated. 

Summary Conclusion 

While moose are affected differentially across the forest by a variety of factors, habitat loss 
alone will not result in moose extirpation (Tyers 2010). Both LW2 action alternatives would 
lead to a decline in the availability of late winter moose habitat.  Winter nutrition, habitat 
alteration, disease and predation are factors driving moose population dynamics, and because 
these factors may already be affecting this population, moose would experience direct, 
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indirect, and cumulative effects from implementation of LW2.  The magnitude of these 
effects would be potentially greater under Alternative 2 compared to Alternative 3.  
Alternative 3 would better meet Forest Plan direction for providing forage and cover on 
moose winter ranges compared to Alternative 2.  

Under either alternative, the population would remain viable at the appropriate scales (Tyers 
2010).  FWP continues to administer a hunting season on moose in this area in which 3 
permits for bull moose are allocated annually.  FWP is on record that the small reduction in 
conifer habitat in LW2 should have little overall impact to the moose populations (MFWP 
2011). 

This project is consistent with the Forest Plan standard specifying that ―big game winter 
range will be managed to meet the forage and cover needs of deer, elk, moose, and other big 
game species in coordination with other uses (USDA Forest Service 1987, p. II-18).‖   

Additionally, much of the project area is within Management Area 13 which contains a 
standard that vegetative management practices will be used to maintain and improve the 
quality and quantity of big game forage and provide for a diversity of habitat for other 
wildlife species (USDA Forest Service 1987, p. III-41).  This project is consistent with 
MA13 standards.  A mosaic pattern would be created from forest thinning and prescribed 
burning under the action alternatives.  These treatments are expected to increase understory 
grasses, shrubs and aspen that in turn provide forage for big game species.   
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Other Issues 

Air Quality  

Issue 

Understory and pile burning associated with the Lonesome Wood Vegetation Management 2 
project area may temporarily increase PM2.5 levels along residential areas and roads in the 
westside of Hegben Reservoir.  Smoke from the Lonesome Wood Vegetation Management 2 
Project may temporarily obscure visibility along Forest Road 167 and around residences and 
campgrounds.  

Indicator:  Smoke is measured in PM2.5 in tons of total emissions, tons/day, and in downwind 
concentrations in ug/m

3 
(micrograms per cubic meter).  

Concern: Increased smoke from understory and pile burning could adversely affect the health 
of people in the Lonesome Wood Vegetation Management 2 Project area.  

Scale of Analysis:  The geographic and temporal scale of the air quality analysis consists of 
air quality modeling of each burn at 0.1 mile to 5.0 miles with consideration to sensitive 
receptors at private residences along Hegben Reservoir.   

Affected Environment  

The air quality within the Lonesome Wood Vegetation Management 2 project area is 
excellent with very limited local emission sources and consistent wind dispersion. Existing 
sources of emissions in the area include occasional construction equipment, vehicles, road 
dust, residential wood burning, wood fires, and smoke from logging slash disposal.  Wind 
dispersion throughout the entire area is robust, with no visible inversions or localized 
concentrations of emissions. The Lonesome Wood Vegetation Management 2 Project area is 
within Montana airshed 8A Gallatin County (Montana DSL, 1988, p D-15). The entire 
Hegben Basin area is considered to be in attainment by the Montana DEQ.  The nearest non-
attainment area is Butte for PM10 (104 miles to the northwest).  All of the Hegben basin area 
and the entire Gallatin NF is a Class II [for Prevention of Significant Deterioration (PSD) 
purposes].  The nearest Class I area is Yellowstone National Park which is adjacent to the 
eastern boundary of the Hegben basin area.  

The EPA AIRS database  http://www.epa.gov/air/data/geosel.html lists PM10 and  PM2.5 data 
for the Montana DEQ particulate monitoring site in West Yellowstone. For 1997-2008  the 
West Yellowstone PM10 data indicate PM10 standard compliance with a reduction trend in 
PM10 and  PM2.5 concentrations (Table 12).  At the time of this report 2009 and 2010 data 
were not yet available.  The PM2.5  standard requires concentrations of PM2.5  not to exceed a 
24-hr average of 35 ug/m

3
.  This standard was changed from previous 65 ug/m

3
 by the EPA 

on 9/21/06,  http://www.epa.gov/particles/fs20061006.html.   Average annual arithmetic PM2.5 

concentrations are not to exceed 15 ug/m3  
  

http://www.epa.gov/particles/fs20061006.html
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Table 12.  Particulate Monitoring (PM10 ) in West Yellowstone from 1997-2008. 

Year PM10 ug/m
3
annual 

average 

PM10 ug/m
3
 24 hour 

maximum 

1997 21 107 

1998 19 106 

1999 18 100 

2000 17 89 

2001 18 87 

2002 14 34 

2003 2.5 5 

2004 7.3 57 

2005 3.8 10 

2006 4.3 15 

2007 5.0 20 

2008 3.8 10 

No stationary sources of air pollution on the Montana DEQ inventory with emissions greater 
than 100 tons/year occur within 60 miles of the project area. No sources of industrial 
emissions occur in the analysis area other than very small local sources.  The major source of 
emissions in the Upper Madison River valley is the town of West Yellowstone with vehicle 
exhaust, wood burning smoke, road dust, and snowmobile emissions in the winter although 
West Yellowstone is in compliance with National Ambient Air Quality Standards (NAAQS).  
West Yellowstone emissions visibly do not impact the Lonesome Wood Vegetation 
Management 2 Project area.  West Yellowstone emissions generally disperse to the east and 
north during daylight hours and to the northwest by down valley breezes at night. During 
calm inversion conditions, nighttime cold air drainage can concentrate wood burning smoke, 
snowmobile, and vehicle emissions in the West Yellowstone area. Other types of emissions 
in the upper Madison River valley include vehicle exhaust, road dust, and wood smoke from 
residential areas, smoke from pile burning, broadcast burning, Idaho agricultural sources 
(dust and smoke), and wildfires.  Wildfires in the Gallatin Range and Madison ranges within 
the last 20 years have had a low frequency with no large fires except for the 1988 Fan Creek 
fire in YNP and Beaver Creek fire in 2000.   Regional wildfire smoke has accumulated 
within the area during periods of extensive wildfire activity in 1988, 1994,  2000,  2003,  
2006,   2007, and 2008.   The closest fires to the project area were the Rathbone in 2003 and 
Madison Arm fire in 2007.  The prime source of wildfire emissions is from central and 
southern Idaho, and SW Montana. Smoke can also impact the project area from wildfires in 
Yellowstone National Park as occurred in 1988.   

The DEQ has estimated that for southwest Montana, including the Madison Range, a PM10 
background of 5 ug/m

3
 (annual average) is appropriate. Average PM10 background 

concentration, in the Hegben basin area is lower than for West Yellowstone and for the 
purpose of emission concentration screening, modeling can be assumed to be about 5 ug/m

3
. 

Generally the Lonesome Wood Vegetation Management 2 project area, during the spring and 
fall burning season, does not develop temperature inversions, which trap smoke and reduce 
smoke dispersion.  Dispersion of emissions within the project area is high due to the 
mountainous terrain and consistent winds. The Wind Energy Resource Atlas of the U.S. 
(Elliott et.al. 1986 pp. 3 & 50) shows the Lonesome Wood 2 project area as having high wind 
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energy.  The down valley location of Hegben Reservoir has some potential for concentrations 
of smoke during temperature inversions that occur most frequently during winter.  Up valley 
winds during daytime and down valley wind (cold air drainage) at night can dominate valley 
winds more than overall prevailing wind direction on ridge tops.  

Direct and Indirect Effects of Alternative 1- No Action  

In the short run the air quality effects from the no action alternative are less than action 
Alternatives 2 or 3 since the emissions from the pile and understory burning would not occur.   
In the long run, the Lonesome Wood Vegetation Management 2 no action alternative would 
not allow the opportunity to reduce the potential of wildfire ignition in the treatment areas.  
Wildfire in the area has the potential to result in extensive smoke and air quality impacts 
from PM2.5   and PM10 emissions.  The no action alternative would forgo the fuels 
management opportunity to reduce the likelihood of intensive short term air quality impacts 
of a large wildfire in the Lonesome Wood Vegetation Management 2 project area.  

Cumulative Effects of Alternative 1 

Air resources are somewhat unique in that the past impacts to air quality are not usually 
evident or cumulative.   The Lonesome Wood Vegetation Management 2 project emissions 
would be cumulative only with the local emission sources described in the affected 
environment occurring at the time of burning.  In the short run the air quality effects from the 
no action Alternative 1 are less than action Alternatives 2 or 3 since the emissions from the pile 
and understory burn would not occur.  In the long run, the no action alternative would not 
allow the opportunity to reduce the risk of crown fire in the treatment areas.  Crown fire in 
the Lonesome Wood Vegetation Management 2 Project has the potential to result in 
extensive smoke and air quality impacts from PM2.5   and PM10 emissions.   The no action 
alternative would forgo the fuels management opportunity. 

Direct and Indirect Effects of Alternative 2: Proposed Action  

Potential air quality effects from the Lonesome Wood Vegetation Management 2 were 
analyzed using USFS R1 NEPA evaluation procedures for prescribed fire projects (Story and 
Dzomba,  2005) which can be downloaded from the USFS R1 air quality website at 
http://www.fs.fed.us/r1/gallatin/air.index.shtml. The decision analysis in the procedure 
document was not used in lieu of the Smoke Impact Spreadsheet (SIS) model (Air Sciences, 
2003) which updates the modeling specified in the USFS R1 guidance.  The SIS model uses 
an excel spreadsheet to link to the FOFEM5 model for broadcast burn fuel loading, the 
Consume model for pile burn emissions, and the CalPuff model for dispersion modeling.  
The SIS model was run in the broadcast burn mode for units 13, 18, and 30B and for the rest 
of the units which have piles.   Air quality mitigation measures are listed below.  

Direct effects of the burns include particulate emissions from pile burning and the understory 
burns.  The understory burns are expected to produce a centralized plume due to a 
concentrated burn area while pile burns result in multiple plumes which can consolidate into 
a central plume.  The SIS model - FOFEM5 component was used for the understory burns 
while the Consume Pile Wizard was used for the pile burns.  Model results include:   

http://www.fs.fed.us/r1/gallatin/air.index.shtml
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Table 13.  Alternative 2 –Particulate Estimates from Understory Burns. 

Unit Acres PM2.5 

tons 

PM2.5 

0.1 mile 

ug/m3 

PM2.5 

0.5 mile 

ug/m3 

PM2.5 

1.0 mile 

ug/m3 

PM2.5 

5.0 mile 

ug/m3 

Minimum 

ambient      

distance    

miles 

13 45 5.2 10.7 4.6 2.0 0.73 0.1 

18 25 2.9 6.7 3.0 1.2 0.41 0.1 

30B 250 28.7 24.4 12.6 8.2 3.6 0.1 

total  36.8      

Table 14.  Alternative 2-  Particulate Estimates from Pile Burning. 

Unit Acres # piles Piles 

per day 

PM2.5 

tons 

PM2.5 

tons/day 

PM2.5 

0.1 mile 

ug/m3 

PM2.5 

0.5 mile 

ug/m3 

PM2.5 

1.0 mile 

ug/m3 

PM2.5 

5.0 mile 

ug/m3 

Minimum 

Ambient 

  Distance 

 in miles 

1 65 975 225 0.8 0.19 26 2.1 0.4 0.1 0.1 

2 220 2200 220 1.9 0.19 25 2.1 0.4 0.1 0.1 

5 35 525 263 0.46 0.23 30 2.5 0.4 0.1 0.1 

6 120 1200 300 1.04 0.26 35 2.9 0.5 0.1 0.2 

7 25 100 100 0.07 0.19 26 1.7 0.3 0.1 0.1 

9 15 225 225 0.19 0.19 26 2.1 0.4 0.1 0.1 

10 150 1500 300 1.3 0.26 35 2.9 0.5 0.1 0.2 

11 60 600 300 0.52 0.26 35 2.9 0.5 0.1 0.2 

12 65 650 325 0.56 0.28 37 3.1 0.5 0.15 0.2 

14 210 2100 300 1.82 0.26 35 2.9 0.5 0.1 0.2 

15 75 1125 300 0.98 0.26 35 2.9 0.5 0.1 0.2 

16 25 375 375 0.32 0.32 43 2.2 0.6 0.2 0.2 

17 90 900 300 0.78 0.26 35 2.9 0.5 0.1 0.2 

19 35 525 263 0.46 0.23 30 2.5 0.4 0.1 0.1 

20 35 525 263 0.46 0.23 30 2.5 0.4 0.1 0.1 

21 140 1400 300 1.21 0.26 35 2.9 0.5 0.1 0.2 

22 45 225 225 0.38 0.19 9 0.7 0.4 0.1 0.1 

23 5 75 75 0.06 0.06 26 2.1 0.1 0.1 0.1 

24 15 225 225 0.19 0.19 26 2.1 0.4 0.1 0.1 

25 115 1725 300 1.50 0.26 35 2.9 0.5 0.1 0.2 

26 425 4250 300 3.7 0.26 35 2.9 0.5 0.1 0.2 

27 10 225 225 0.09 0.19 26 2.1 0.4 0.1 0.1 

29 105 300 300 0.91 0.26 35 2.9 0.5 0.1 0.2 

30a 130 1300 300 1.13 0.26 35 2.9 0.5 0.1 0.2 

31 115 1725 300 1.50 0.26 35 2.9 0.5 0.1 0.2 

32 190 300 300 1.65 0.26 35 2.9 0.5 0.1 0.2 

total    24.0       
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The modeling results include projected emissions from all of the units which total 36.8 tons 
of PM2.5 for understory burns and 24.0 tons of PM2.5 for pile burns for a total of  60.8  tons.  
The burning would be implemented over a period of 2-4 years so any 1 year of emissions 
would likely not exceed 30 tons.  Pile burns would be done in the fall or spring while the 
broadcast burns would be attempted in the spring but could be done in the fall.  Direct effects 
of the burns include particulate emissions from pile burning and understory burns.  Actual 
concentrations would be about 4 to 10 uq/m

3
 greater depending on the background 

concentration of PM2.5.   

The minimum ambient distance is the spacing from the burn to the public who would have 
access to the air when outside of a vehicle or residence.  Public access to the air triggers the 
24 hour average PM2.5  35 ug/m

3
 standard.   The pile burns have minimum ambient distances 

of 0.1 to 0.2 miles.   Within the minimum ambient distances the public will be warned about 
high smoke concentrations and advised not to travel outside of a vehicle or residence during 
the time of burning.  Pile burn units would only be burned one unit at a time to avoid 
cumulative smoke effects between units (Chap. 2, p. 39).  Several units would require 
multiple days.  All burns would disperse to low concentrations beyond 5-10 miles.   

Spring broadcast burns would likely occur during a period of more wind dispersion than the 
fall pile burning, due to longer spring daytime length, and higher mixing heights.  The 
understory and pile burn smoke plume would likely disperse to the north and east of the 
project area.  The PM2.5 from burns would not likely be measurable in West Yellowstone 
since the smoke would tend to disperse to the NE.  Some concentration of smoke could  
occur near the recreational residences and private residences, particularly near units 1-4 
(Clark Springs summer homes), unit 14 (Cozy Corners homes), 22 , 24, and 29 (Rumbaugh 
summer homes),  and units 26 and 29 (Romset Summer homes and Lonesomehurst summer 
homes.   The summer homes are not generally occupied during the spring and fall so most of 
the pile burning would occur when the residences are not occupied.  These units are 
constrained to a minimum ambient distances of  0.1 to 0.2 miles to minimize PM2.5 

exceedences at the residences.  Outside of the minimum ambient distances the smoke 
concentrations are expected to be within NAAQS and State of Montana air quality standards.  
The Lonesome Wood Vegetation Management 2 Project burns would be coordinated with the 
Montana/Idaho State Airshed Group (http://www.smoke.org).  The operations of the 
Montana/Idaho State Airshed Group are critical to minimize cumulative smoke/PM10 air 
quality impacts. The State Airshed Group, Monitoring Unit in Missoula, evaluates forecast 
meteorology and existing air quality statewide by individual airshed and specifies restrictions 
when smoke accumulation is probable due to inadequate dispersion.  Alternative 2 is 
consistent with the Gallatin NF Forest Plan (p. II-23) which requires compliance with the 
Montana State Smoke Management plan which has evolved into the Montana/Idaho State 
Airshed Group.  

Indirect effects would include some localized visibility reduction from the plumes.  Some 
obscurement of visibility for driving along Road 167 could occur in narrow bands during the 
burns.  Dispersion of the plumes would be expected to quickly mix the project smoke to 
insignificant visibility impact levels.   

http://www.smoke.org/
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Cumulative Effects of Alternative 2: 

Air resources are somewhat unique in that the past impacts to air quality are not usually 
evident or cumulative.   The Lonesome Wood Vegetation Management 2 emissions would be 
cumulative only with the local emission sources described in the affected environment 
occurring at the time of burning.   Cumulative effects would likely be the same as disclosed 
above for Alternative 2 in the Direct and Indirect Effects and are constrained by the air 
quality mitigation measures in Chapter 2.  Cumulative effects of other activities are evaluated 
in the cumulative effects checklist in the project record and are very minor. 

Direct and Indirect Effects of Alternative 3: Mitigated Alternative  

Potential air quality effects from the Lonesome Wood Vegetation Management 2 for 
Alternative 3 are slightly less than Alternative 2 due mainly to less pile burning.  The Smoke 
Impact Spreadsheet (SIS) model results for Alternative 3 include:  

Table 15.  Alternative 3 - Particulate Estimates for Understory Burns. 

Unit Acres PM2.5  

tons 

PM2.5  

0.1 mile 

ug/m
3
 

PM2.5  

0.5 mile 

ug/m
3
 

PM2.5  

1.0 mile 

ug/m
3
 

PM2.5  

5.0 mile 

ug/m
3
 

Minimum 

ambient      

distance    

miles 

13 45 5.2 10.7 4.6 2.0 0.73 0.1 

18 25 2.9 6.7 3.0 1.2 0.41 0.1 

30b 250 28.7 24.4 12.6 8.2 3.6 0.1 

total   36.8      

Table 16.  Alternative 3 - Particulate Estimates from Pile Burning. 

Unit Acres #  

Piles 

Piles 

Per 

day 

PM2.5 

tons 

PM2.5 

Tons 

per 

day 

PM2.5 

0.1 

mile 

ug/m
3
 

PM2.5 

0.5 mile 

ug/m
3
 

PM2.5 

1.0 mile 

ug/m
3
 

PM2.5 

5.0 

mile 

ug/m
3
 

Minimum 

ambient       

distance    

miles 

1 65 975 225 0.8 0.19 26 2.1 0.4 0.1 0.1 

2 220 2200 220 1.9 0.19 25 2.1 0.4 0.1 0.1 

5 35 375 263 0.33 0.23 30 2.5 0.4 0.1 0.1 

6 65 975 225 0.8 0.19 26 2.1 0.4 0.1 0.1 

7 10 225 225 0.09 0.19 26 2.1 0.4 0.1 0.1 

9 10 225 225 0.09 0.19 26 2.1 0.4 0.1 0.1 

10 95 950 300 0.49 0.26 35 2.9 0.5 0.1 0.2 

11 40 400 200 0.38 0.19 25 2.1 0.4 0.1 0.1 

14 206 260 300 1.78 0.26 35 2.9 0.5 0.1 0.2 

15 75 1125 300 0.98 0.26 35 2.9 0.5 0.1 0.2 

16 25 375 375 0.32 0.32 43 2.2 0.6 0.2 0.2 

17 90 900 300 0.78 0.26 35 2.9 0.5 0.1 0.2 

18 25 375 375 0.32 0.32 43 2.2 0.6 0.2 0.2 

19 45 675 263 0.59 0.23 30 2.5 0.4 0.1 0.1 

20 30 450 240 0.32 0.21 28 2.3 0.4 0.1 0.1 

21 50 500 300 0.36 .26 35 2.9 0.5 0.1 0.2 
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Unit Acres #  

Piles 

Piles 

Per 

day 

PM2.5 

tons 

PM2.5 

Tons 

per 

day 

PM2.5 

0.1 

mile 

ug/m
3
 

PM2.5 

0.5 mile 

ug/m
3
 

PM2.5 

1.0 mile 

ug/m
3
 

PM2.5 

5.0 

mile 

ug/m
3
 

Minimum 

ambient       

distance    

miles 

21a 50 500 300 0.36 .26 35 2.9 0.5 0.1 0.2 

21b 10 100 100 .07 0.19 20 1.7 0.3 0.1 0.1 

22 45 225 225 0.38 0.19 26 2.1 0.4 0.1 0.1 

23 5 75 75 0.06 0.06 26 2.1 0.4 0.1 0.1 

24 15 225 225 0.19 0.19 26 2.1 0.4 0.1 0.1 

25 115 1725 300 1.50 0.26 35 2.9 0.5 0.1 0.2 

26 380 3800 300 3.3 0.26 35 2.9 0.5 0.1 0.2 

27 10 225 225 0.09 0.19 26 2.1 0.4 0.1 0.1 

29 105 300 300 0.91 0.26 35 2.9 0.5 0.1 0.2 

30a 130 1300 300 1.13 0.26 35 2.9 0.5 0.1 0.2 

31 115 1725 300 1.50 0.26 30 2.9 0.5 0.1 0.2 

32 190 300 300 1.65 0.26 35 2.9 0.5 0.1 0.2 

total    22.0       

 

which is slightly less than Alternative 2.  Burn implementation, concentrations, minimum 
ambient distances, indirect effects, and coordination with the Montana/Idaho State Airshed 
The modeling results include projected emissions from all of the units which total 36.8 tons 
of PM2.5 for understory burns and 22.0 tons of PM2.5 for pile burns for a total of 58.8 tons 
Group and air quality effects are less than Alternative 2 due mainly to less pile burning.   

Cumulative Effects of Alternative 3: 

Air resources are somewhat unique in that the past impacts to air quality are not usually 
evident or cumulative.   The Lonesome Wood Vegetation Management 2 Project emissions 
for Alternative 3 would be cumulative only with the local emission sources described in the 
affected environment occurring at the time of burning.   Cumulative effects would likely be 
the same as disclosed above for Alternative 3 in the Direct and Indirect Effects and are 
constrained by the air quality mitigation measures (Chapter 2,  39).  Cumulative effects of 
other activities are evaluated in the cumulative effects checklist in the project record and are 
very minor. 

Applicable laws, regulations, and Forest Plan Guidance 

Congress passed the Clean Air Act in 1963, and amended it in 1972, 1977, and 1990. The 
purpose of the act is to protect and enhance air quality while ensuring the protection of public 
health and welfare. The act established National Ambient Air Quality Standards (NAAQS), 
which must be met by state and federal agencies, and private industry.  The NAAQS have 
been established for carbon monoxide, nitrogen oxide, and sulfur dioxide, lead, and PM2.5.  
Particulate matter is the primary pollutant of concern for prescribed burn projects.  States are 
given primary responsibility for air quality management.  Section 110 of the Clean Air Act 
requires States to develop State Implementation Plans (SIP) which identify how the State will 
attain and maintain NAAQS, which are identical to the Montana standards for PM10  

(particulate mater with less than 10 microns).  The PM2.5 standard requires concentrations of 
PM2.5

 
not to exceed a 24-hr average of 35 ug/m

3
 (micrograms per cubic meter).   This 
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standard was changed from previous 65 ug/m
3
 by the EPA on 9/21/06  

http://www.epa.gov/particles/fs20061006.html.   Average annual arithmetic PM2.5 
concentrations are not to exceed 15 ug/m

3
.  The SIP is promulgated through the Montana 

Clean Air Act and implementing regulations. The regulations provide specific guidance on 
maintenance of air quality, including restrictions on open burning (ARM 16.8.1300). The act 
created the Montana Air Quality Bureau (now the DEQ) and the regulatory authority to 
implement and enforce the codified regulations. The August 1977 amendments designated 
areas of the nation into PSD (Prevention of Signification Deterioration) classes.  Class 1 
airsheds are given the most protection from human caused air pollution in order to protect 
their pristine character. Class II airsheds allow for a greater amount of human caused 
pollution. The EPA has not yet identified any Class III airsheds.   

The Montana DEQ is currently cooperating with the Western Regional Air Partnership 
(WRAP) to establish visibility goals, monitoring plans, and control measures to comply with 
regional haze visibility standards in all Montana Class I areas including Yellowstone 
National Park.   

The Gallatin NF Forest Plan in Forest Wide Standards pp. II-23 requires that the Forest will 
cooperate with the Montana Air Quality Bureau (now DEQ) in the SIP and smoke 
management plan.  The Montana State Smoke Management plan has evolved into the 
Montana/Idaho State Airshed Group (http://www.smoke.org).   

Prescribed fire objectives for smoke management will be met within the constraints 
established by the Montana Airshed Group‘s Memorandum of Understanding (p. II-28). 

Cooperation  for smoke management  is incorporated in project design (Chapter 2, p. 39). 

Lonesome Wood Vegetation Management 2 alternatives 1, 2 and 3 would comply with 
NAAQS,  Montana air quality standards and procedural requirements, and Gallatin Forest 
Plan standards.

http://www.epa.gov/particles/fs20061006.html
http://www.smoke.org/
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Biodiversity 

Introduction:   This report addresses the potential for project alternatives to affect 
biodiversity by impacts to key habitats including aspen, snags and dead/downed woody 
material, and old growth.   

Discussion:  Biodiversity can be defined as the variety of life or variability of living 
organisms, including the variability between ecosystems.  Locally, there are many elements 
that contribute to biodiversity including the multitude of wildlife species that utilize the 
Greater Yellowstone area.  It is impossible to analyze them all in a single report.  Instead, this 
report focuses on 3 key elements of biodiversity and how the species dependant on these 
habitats that could be affected by the project.  These are aspen, snags and downed woody 
material, and old growth. 

Aspen 

With the exception of riparian areas, aspen is considered the most biologically diverse 
ecosystem in the Intermountain West.  This habitat group may occur within any of the 
grassland or forested types.  Aspen, a deciduous tree, contributes to ecological diversity and 
supports a variety of plant associations.  Shepperd and others (2006) suggest that aspen serve 
as oases for plant and animal diversity.   

Aspen stands provide important habitat for many species of wildlife (DeByle 1985, Johnson 
2005).  Aspen provides forage, cover, shade, and nesting habitat for birds, small mammals, 
big game, and forest carnivores.  Aspen provides habitat for many species of birds, some of 
which utilize the stand year-round while others use aspen during only a portion of the year 
(DeByle 1985).  Birds breeding in aspen stands include shrub or tree canopy nesters, cavity 
nesters, or ground nesters.  Aspen trees offer more structural diversity than conifer forests 
(Johnson 2005).  Snags provide perches for birds of prey and sites for cavity nesters.     

Aspen emphasizes vegetative reproduction over sexual reproduction and occurs in clones or 
groups of genetically unique individuals.  Aspen‘s dependence on a disturbance regime from 
wildfire or an avalanche has been documented by many authors (Shepperd and others 2006).  
Aspen clones sprout suckers (individual stems called ramets) after a disturbance promotes 
regeneration.  The mechanism that causes ramet growth is a hormonal response to apical 
meristem mortality (Shepperd et al. 2006).  Historically, fire enabled aspen to out-compete 
taller, shade-tolerant species and aspen has a distinct advantage with the clonal reproduction 
(Johnson 2005).  Aspen may only persist if they are able to maintain open light under a 
canopy of conifers.  Fire return intervals of 20 to 130 years are necessary to maintain aspen, 
and as fire cycles lengthen, aspen is eliminated.  Grass, forbs, shrubs, or conifers replace 
aspen in the absence of fire (Jones and DeByle 1985).   

Aspen generally occurs in the project area in relatively small, isolated clones although some 
larger stands exist in places as well.  The relative health of the aspen is variable with some 
clones expressing a diversity of age and structure and other stands appearing as single storied 
and over-mature due to colonization by conifers.  Many aspen stands are currently decadent 
and declining as they are invaded by conifers on the edges of grasslands, within conifer 
dominated stands, or where associated with riparian areas.   
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The Hebgen Basin Watershed Risk Assessment was prepared in 2005 to identify risks to 
different resources in the analysis area (including the entire Lonesome Wood 2 project area) 
and whether or not opportunities exist for vegetation management to reduce these risks.  The 
risk assessment concluded that aspen habitats are at risk within the analysis area and at larger 
scales, and that opportunities for maintaining or regenerating aspen stands would be 
beneficial (Gallatin National Forest 2005).   

With no management action under Alternative 1, vigor of many aspen stands would be 
expected to decline.  Encroaching conifers would eventually out-compete and replace many 
smaller, isolated aspen stands currently scattered throughout the project area.  Natural 
disturbance processes such as fire could occur and facilitate regeneration of aspen in the 
project area, but it is speculative when and where this would occur, and how much aspen 
would be affected.  Such events may not occur in time to regenerate many of the more 
decadent aspen stands. Under Alternative 1 (no action), many of the smaller, isolated aspen 
clones would continue to become decadent and replaced by conifers in the absence of a 
major disturbance event such as wildfire.   

Alternatives 2 and 3 would both promote regeneration and maintenance of aspen throughout 
the project area.  Approximately 1,600 acres containing aspen stands or remnants of aspen 
stands would be treated under Alternative 2, while 1,500 acres would be treated under 
Alternative 3.  Treatments are designed to reduce encroachment of conifers into aspen stands 
by forest thinning either through ground based harvest or hand thinning of conifer.  The 
remaining acres of treatments would involve hand-slashing of conifers, and broadcast 
burning if monitoring failed to detect a sprouting response from aspen through conifer 
slashing alone.  Mature aspen stems would be retained and some new stems would be 
recruited as a result of decreased shading from conifers.  The actual acreage of aspen treated 
would be less than that, as not all of the acres within these units contain aspen.  Existing 
aspen clones within these treatment units would be maintained and expanded by removing 
competing conifers.  Browsing of aspen sprouts by ungulates is expected to occur as the 
project area is year round range for moose and spring, summer, and fall range for elk and 
deer.  However, browse pressure from moose may have minimal effect on aspen regeneration 
in many treated stands as moose numbers in the project area are low.  It is expected that the 
majority of sprouts resulting from treatments will be successful in escaping beyond browse 
height due to the relatively low number of deer, elk, and moose present in the project area 
during winter when aspen as most likely to be browsed. 

Snags and Dead/Down Woody Material 

Many species, such as most cavity nesting birds, are depedant on snags for fulfilling one or 
more critical life history functions such as feeding or breeding.  Dudley and Vallauri (2004) 
pointed out that snags and down wood are another important component of biodivesity.   

Timber harvest and associated fuels treatments can limit the availability of snags and down 
wood unless harvest operations are specifically designed with retention of such components 
in mind.  Dudley and Vallauri (2004) also made recommendations on how forest 
management practices should be designed to include retention of snags and downed wood.  
These recommendations were general in nature, and focused on heavily managed European 
forests.  Much of the discussion in this report is not applicable to the Lonesome Wood 2 
project because of the vastly different conditions between the heavily managed European 
forests discussed in this report, and the forest types found on the Gallatin National Forest.  
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Much of the Gallatin National Forest consists of large wilderness and roadless areas where 
active forest management is not practiced, and where snags and downed wood are abundant.  
An example is the Lionhead Recommended Wilderness Area which is immediately adjacent 
to the Lonesome Wood 2 project area.  However, the general conclusion of this report that 
snags and downed wood are an important component of biodiversity and need to be provided 
for during forest management planning are still valid.   

The goal of Forest Plan Amendment #15 (USDA Forest Service 1993a)  is to ―maintain 
sufficient snag habitat components to accommodate the needs of cavity nesting birds and 
other snag dependant species in conjunction with timber the harvest program.‖ It contains 
standards for retention of snag and down woody debris applicable to timber harvest. The EA 
prepared for Forest Plan Amendment #15 concluded that the standards would ―maintain 
habitat for snag using and cavity nesting species and dead and down debris using species in 
harvested areas (USDA Forest Service 1993).‖ 

Based on a broad-scale look (by Ranger District and Madison Mountain Range using Forest 
Inventory Analysis (FIA) derived data presently there are about 12 snags greater than or 
equal to 10‖ dbh per acre in the Madison Range and around 11 per acre for the entire Hebgen 
Lake Ranger District. For more information see the old growth analysis which has a snag 
discussion, in Chapter 3.  Based on field reviews and stand exam data the two timber 
compartments (709 and 710) encompassing the project area exceeds the 30 snags per 10 
acres > 10‖dbh from Forest Plan Amendment #15.  It is imporatnt to note,the Forest Plan 
(FP) standard does not apply to the landscape but rather to harvest units.  The information is 
however, informative as to the extent of snags on the landscape scale.  The project area and 
surrounding landscape has recently experienced an outbreak of Douglas-fir beetle which has 
killed hundreds of mature Douglas-fir trees in and around this area. A mountain pine beetle 
outbreak has also led to the recruitement of many whitebark pine and lodgepole pine snags in 
these two timber compartments.  Past logging throughout the area has not reduced snags 
levels below the Forest Plan standard.  Additionally, as fire and insects continue to kill trees, 
snag numbers are expected to increase. 

Snag levels within harvest units would be reduced somewhat from the current condition 
under Alternatives 2 and 3.  However, harvest prescription would be designed to retain 
adequate snags and down woody debris to meet Forest Plan Amendment #15.  Given the 
recent mortality of trees due to insect outbreaks as discussed above, snag availability in the 
project area and surrounding landscape outside of harvest units would be expected to 
increase even with treatments.  Snag habitat is extensive in the analysis area and treatment 
units, and the treatment units are a small percentage of the area.  The effects of all project 
alternatives on snag dependant wildlife would be discountable, and their habitat needs would 
continue to be met.  

Old Growth 

Old growth forests are an additional valuable component of biodiversity.  Some species are 
dependant on different old growth forest types for the unique attributes they possess such as 
complex structure.   

The Gallatin Forest Plan contains a standard for old growth in MA 13 (USDA Forest Service 
1987, page III-41).  It specifies that a  minimum of 30% old growth be maintained in each 
timber compartment.  Currently, compartment 709 does not meet this standard with only 
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21% old growth present while compartment 710 well exceeds the standard at 43% old 
growth.  Under Alternatives 2 and 3, no old growth would be treated in compartment 709.  In 
compartment 710, approximately 495 and 422 acres of old growth would be treated under 
Alternatives 2 and 3, respectively.  Approximately 39% of compartment 710 would be old 
growth under Alternative 2 while 40% would be old growth under Alternative 3.  Therefore, 
Forest Plan standards for old growth would be met in compartment 710 under all alternatives, 
and in 709 no alteration of old growth would occur. 

On the Gallatin National Forest, there are two Management Indicator Species (MIS) for old 
growth forests: the pine marten, for mesic spruce forest types; and the northern goshawk, for 
dry Douglas-fir forest types (USDA Forest Service 1987, pp. II-18 to II-19).  The effects to 
these species were discussed in separate reports in this Chapter.  In summary while some 
reduction of habitat for pine marten would occur at the project area scale under all action 
alternatives, the reports for both species concluded that abundant habitat exists for these 
species at larger scales (i.e., the Forest and Regional levels)(Canfield 2011).  This is a 
reflection of the large amount of late successional forest currently available relative to 
historic conditions at multiple scales across the Northern Region.   

In summary, old growth standards for the two timber compartments within the project area 
would either be met or not affected by project alternatives (Chapter 3, p. 246).  Adequate old 
growth habitat would therefore be retained at the local scale. The analysis prepared for old 
growth MIS (pine marten and goshawk) concluded that abundant old growth habitat exists at 
the Forest and Regional scales for these species.  See the analysis for these species later in 
this Chapter.  Therefore, effects to old growth dependant species would be very limited at all 
scales. 

Gallatin Forest Plan Forest Wide Standards: 

Standards for snag and down woody material management would be met through project 
design. (USDA Forest Service 1993a) 

Forest lands and other vegetative communities such as grassland, aspen, willow, sagebrush 
and whitebark pine will be managed by prescribed fire and other methods to produce and 
maintain the desired vegetative conditions (FP p. II-19).  Aspen enhancement is consistent 
with this standard. 

Summary:  The three important components of biodiversity analyzed in this report would be 
maintained in the project area through compliance with Forest Plan standards under all 
alternatives.  Additionally, aspen would be enhanced by the proposed treatments under 
Alternatives 2 and 3.  The project would have discountable effects on biodiversity and this 
issue can be dismissed due to minor effect.  
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Economics  

Introduction and Statement of the issue  

This report addresses three different aspects of financial analysis:  

(1) Is the commercial timber sale component of this project viable, given the current market 
value and the additional mitigation measures placed on the operator (such as soil restoration, 
vehicle washing, temporary road construction, road maintenance, and decommission of 
temporary roads);  

(2) How much of the non-commercial activities (such as thinning and piling of non-
merchantable trees, burning of hand piles, prescribed burning, road obliteration near Clark 
Springs, scattering slash on burnt landings, weed spraying,  and building emergency vehicle 
turnabouts at summer homes) can be funded with revenue from timber sales; and,  

(3) What are the costs and benefits of implementing this project, both on the short term and 
on the long term – 20 years? This issue was raised by the public during initial scoping of the 
project. 

Regulatory Framework  

The preparation of NEPA documents is guided by Council of Environmental Quality 
regulations (40 CFR 1500-1508). NEPA requires that consequences to the human 
environment be analyzed and disclosed. The extent to which these environmental factors are 
analyzed and discussed is related to the nature of public comments received during scoping. 
NEPA does not require a monetary benefit-cost analysis. However, a list of benefits and costs 
(non-monetary) directly related to this project will be addressed in this report because it was 
requested by the public. 

The federal government promotes efficient use of resources through well-informed decision 
making. The Office of Management and Business (OMB circular A-94) suggests that 
agencies prepare an efficiency analysis as part of the project decision –making process and 
utilize present net value as the criterion for the analysis. 

Forest Service Manual (FSM)  2430 provides agency direction for the development of timber 
sales, while the Forest Service Handbook (FSH) 2409.18 guides the financial analysis for 
timber sales. This project feasibility analysis is consistent with agency direction.  

Forest Service Handbook (FSH) 2409.19 Chapter 60- Stewardship Contracting, provides 
direction for applying revenues generated from timber sales to achieve restoration and land 
management activities. This project may utilize stewardship contracting as a tool to achieve 
some of the non-commercial activities. 

The Gallatin Forest Plan (p. II-1) directs the Forest to ―Provide a sustained yield of timber 
products and improve the productivity of timber growing lands.‖ Timber would be harvested 
from lands identified in the Gallatin Forest Plan as being suitable for timber production, 
which includes this project area. 

This analysis is consistent with the regulatory framework established for consideration of 
economics and cost benefit analysis. 
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Indicators  

The following two indicators are appropriate for the financial analysis: project feasibility and 
financial efficiency. Project feasibility describes the likelihood that the timber sale would 
sell. Where as, financial efficiency describes the revenue and costs associated with each 
alternative.  

Project Feasibility: Project feasibility is used to determine if a project is feasible; in other 
words, would it sell given current market conditions. Although the Lonesome Wood 2 
Vegetation Management project has both commercial and non-commercial timber 
components, project feasibility only applies to the timber component. Therefore, project 
feasibility was only analyzed for activities directly related to the timber sale. Units that 
require non-commercial activities (such as thinning of non-merchantable trees or prescribed 
fire) are not included because they are not dependent on the timber sale. 

Estimating the expected high bid was based on the Forest Service Northern Region 
Transaction Evidence (TE) appraisal model. The TE model takes into account logging 
systems, timber species quality, volume removed per acre, lumber market trends, along with 
costs that the purchaser would bare (for example, piling slash, washing equipment, building 
and re-constructing temporary roads, road maintenance, and de-compacting roads and skid 
trails).  

Financial efficiency:  Present net value (PNV) was used to compare the financial efficiency 
between alternatives. PNV is the difference between the present value of the revenues and 
present value of the costs. PNV converts costs and revenues over the entire time frame of the 
project into a single figure for a selected year. A positive PNV means that the project would 
generate more revenues than costs. The expected revenue for each alternative is the predicted 
high bid from the transaction evidence appraisal equation. Costs for sale preparation, sale 
administration, and fuels treatments are based on past experience.  The NEPA planning costs 
are sunk costs at the time of decision and are not included in the PNV analysis. The PNV was 
calculated using Quicksilver, a computerized spreadsheet for financial analysis. A four 
percent real discount rate (exclusive of inflations) was used over the five year project lifespan 
(2011 – 2015). All assumptions used in this analysis are documented in project file. 

Because all costs of the project are not related to the timber sale (for example: thinning, 
piling and burning non-merchantable tree, prescribed burning, scattering slash on burnt 
landings, emergency turnabouts at summer homes, and weed spraying);  two PNV‘s were 
calculated. PNV (1) (used to show feasibility of timber sale) indicates the financial efficiency 
of the sawlog timber sale, including only costs and revenues directly associated with the saw 
timber harvest. A second PNV (2) (revenue from sale available for other projects) includes 
all revenues and all costs, including restoration activities, non-commercial fuels reduction 
activities, and prescribed burning activities. For PNV(2) the revenue estimate used the 
indicted advertised rate (because it is a more conservative estimate) and not predicted high 
bid. Some of these activities may be accomplished with funds generated from the timber sale 
in accordance with Forest Service Handbook (FSH) 2409.19 Chapter 60 – Stewardship 
Contracting and / or cooperative contributions.  

Table 17 lists the predicted high bid and the present net value for each alternative. See Table 
18for a complete list of non-commercial activities and estimated costs.  



Draft Environmental Impact Statement   

125 

 

Table 17.   Project Feasibility and Financial Efficiency Summary (2010) dollars. 

Category Measure Alt 1 Alt 2 Alt 3 

Timber Harvest 

Information 

*Acres harvest 0 1,750 1,500 

 *Volume 

Harvest (ccf) 

0 13,480 ccf 11,400 ccf 

 Predicted High 

Bid Rate ($/ccf) 

0 $59.88/ccf $59.86/ccf 

 Predicted High 

Bid Total 

Revenue $ 

0 $807,182 $682,404 

Sawtimber revenue 

(based on predicted 

high bid) minus sale 

prep and 

administration costs 

PNV (1) 0 $582,800 $416,088 

Sawtimber revenue 

(indicated advertised 

rate) minus costs 

from all projects 

PNV(2)  -$468,564 -$425,837 

*Volume and acres are office estimations, not field timber cruise date 

Table 18.  Expenditures for Other Fuel Reduction and Restoration Activities for each 

Alternative over the next ten years. 

Activities Alt. 1 Alt. 2 Alt. 3 

Revenues    

Predicted High Bid for sawlogs ($) $0 $807,182 $682,404 

Indicated Advertised Rates for sawlogs* $0 $379,866 $321,024 

Costs    

Thin and hand pile sub-merchantable  trees in 

commercial units 

$0 $350,000 $300,000 

Thin and pile non-commercial units $0 $453,750 $453,750 

Burn hand piles $0 $154,500 $154,500 

Prescribed fire $0 $104,000 $104,000 

Obliterate Road end of Clark Springs $0 $500 $500 

Emergency vehicle turnabout Clark Springs 

Summer Homes 

$0 $600 $600 

Emergency vehicle turnabout Rumbaugh 

Summer Homes 

$0 $600 $600 

Emergency vehicle turnabout Romset Summer 

Homes 

$0 $600 $600 

Scatter woody debris on burnt landings $0 $780 $780 

Weed spray and monitoring 2011 $0 $7200 $7200 

Weed spray and monitoring 2012 $0 $7200 $7200 

Weed spray and monitoring 2013 $0 $7200 $7200 

Weed spray and monitoring 2014 $0 $7200 $7200 
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Activities Alt. 1 Alt. 2 Alt. 3 

Revenues    

Weed spray and monitoring 2015 $0 $7200 $7200 

*Indicated advertise rate based of appraised value, uses a $31.70/ccf roll back factor from the 

predicted high bid. 

** As listed in FSH 2409.22 

Cost and Benefits of Fuel Reduction: Assigning monetary value to some of the costs and 
benefits of this project is difficult. For example, a primary purpose for this fuel reduction 
project is to improve the safety for evacuees and firefighters, should a fire occur in this area. 
The beneficial value to health and safety is priceless. Conversely, some of the costs of this 
project are also difficult to assign a monetary value, such as a reduction in hiding cover for 
wildlife. However, a qualitative value could be assigned to all of these attributes, for each 
alternative, based on the specialist reports. 

Table 19 displays attributes identified in this Environmental Analysis as positive (benefit) or 
negative (costs). A plus or a negative was assigned based on the specialist reports. More than 
one plus or negative is assigned if the effects are different for each alternative. For example, 
Alternative 2 reduces fuel in more area than Alternative 3; consequently it received two 
pluses because it provides more safety for firefighters. 

Table 19.   Costs and benefits for non-monetary values. 

Cost/Benefit Alt 1 Alt 2 Alt 3 

Safety for firefighter 

and evacuees 

- + + + 

Risk to structures - + + 

Visual quality  +   +  +  

Aspen regeneration - + + 

Alternative 2 offers the most safety for fire fighters and evacuees and aspen regeneration, 
while Alternative 3 offers slightly less. Alternative 1 offers the most for retaining canopy 
cover for invasive weeds. The effectiveness of the treatment is expected to last to 20 to 30 
years. 

Affected Environment  

This financial efficiency analysis is only concerned with the revenue and costs directly 
related to this project. The impact of this timber sale on the regional economy was not 
addressed because this project is too small to have an effect on a regional scale. Also, the 
issue of timber harvest on the regional economy was addressed in the Gallatin Forest Plan 
FEIS, page II-100 and will not be re-iterated here. 

Additionally, the potential financial impact on a local guest ranch was not included in the 
analysis because mitigation measures reduced the impacts substantially. Both action 
alternatives prohibit the use of chain saws during the prime business season in units 14, 14a, 
and 15 (for a complete list of mitigation measure see the design criteria in chapter 2). While 
there may still be a slight impact to the guest ranch, the impacts are greatly reduced and of 
short duration. On the other hand, impacts from fire fighting activities on the guest ranch are 
likely to be much more noticeable. For example, past firefighting activities have involved 
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airplanes, helicopter, chainsaws, road traffic, smoke and closure of the National Forest for an 
extended period of time. 

Direct and Indirect Effect of Alternative 1 (No Action Alternative)  

Under Alternative 1, fuel reduction or vegetation treatments would not occur. The public 
would incur no costs or benefits from vegetation treatment in this area. This alternative 
would ignore the risks of forest fires and safety, which would increase without 
implementation of this project. While it is difficult to quantify these risks in terms of 
monetary value, the risks are real and the costs could be substantial. The cost / benefit 
analysis in Table 19 shows Alternative 1 as being negative for firefighter and evacuee safety 
and aspen regeneration, and positive for some other attributes.  There would be no 
cumulative impact since there would be no direct or indirect impact. 

Direct and Indirect Effect of Alternative 2 (Proposed Action)   

Alternative 2 proposes to harvest an estimated 13,480 hundred cubic feet (CCF)  of saw 
timber on 1750 acres. Volume and acre estimates are based on field estimates. Additional 
material such as posts, poles, firewood, and house-logs could potentially be harvested from 
these units if there is interest from buyers. The purpose of the financial analysis is to provide 
a reasonably accurate estimates of values and costs, but then only consider the relative 
difference between alternatives; not the absolute value. 

The predicted high bid for the commercial timber units considers not only the value of the 
wood but also related costs (building temp roads and grading roads, decommissioning temp 
roads and skid trails, dozer slash piles, and power washing of off-road equipment). The 
predicted high bid is $59.88/ccf, generating approximately $807,182; this suggests that this is 
a viable timber sale. The predicted high bid is based on a weighted average of past timber 
sales as a reflection of market values. In other words, the value may increase or decrease as a 
result of the resent fluctuations in the market. 

Table 16, displays both predicted high bid and estimated advertised rates. The Forest Service 
advertises the sale at a minimum bid price (i.e., the indicated advertised rate), but it is very 
possible that the actual bid rates would be higher. Using the indicated advertised rate in the 
financial analysis, as opposed to the predicted high bid price, is a more conservative estimate 
of revenue available for projects not directly related to the timber sale. The estimated 
advertised rate is $379,866.  Table 17 also lists estimated costs for the non-commercial 
projects.  

Excess timber revenues may be re-invested to complete proposed non-commercial projects 
(thinning non-commercial units, prescribed burns, weed spraying and non-vegetation projects 
such as emergency turn-abouts). Restoration items may be prioritized and accomplished, as 
revenue is made available from the timber sale. Additional funds for most of the restoration 
projects would need to be obtained from other sources (such as appropriated funding or 
grants).  However, many activities that restore the units are included in contract provisions as 
part of the work to be done under contract.  For example, temporary road construction and 
restoration, soil restoration and erosion control are incorporated in contract provisions. 

The cost / benefit analysis in Table 19 shows Alternative 2 as being the most beneficial for 
firefighter and evacuee safety because it treats the most acres.  
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Direct and Indirect Effect of the Alternative 3.  

Alternative 3 is very similar to Alternative 2 with respect to financial feasibility. Alternative 
3 would harvest an estimated 11,400 ccf of saw timber, on 1500 acres, for predicted high bid 
of $682,404. Both alternatives are viable timber sales.  

The estimated advertised rate for Alternative 3 is $416,088. The difference between 
Alternatives 2 and 3, with respect to possible minimum revenue generated is $582,800-
$416,088 = $166,712. As for the costs associated with non-commercial projects, there is very 
little difference between alternatives.  

The cost / benefit analysis in Table 19 shows Alternative 3 as having less impact on safety 
for firefighters and evacuees because fewer acres would be treated, otherwise it is very 
similar to Alternative 2. 

Cumulative Effect of Alternative 2 and 3  

Alternatives 2 and 3 would have similar future costs associated with the management of the 
National Forest. While the costs of controlling a stand replacing wildfire in this area could be 
substantial regardless of the alternative selected, the fire intensity would be less than the No 
Action Alternative. Surface fire is the desired future condition of the treatment units, surface 
fire is considerably less costly to supress and much safer.  Anytime a wildfire is close to 
structures, the cost of fire suppression is high due to the resources at risk. Consequently it is 
not reasonable to say that fire suppression costs would vary between alternatives. 

Costs associated with maintaining the vegetation on a low fuel risk condition for the long 
term is outside the temporal boundary for this cumulative effects analysis. The treatment is 
expected to remain effective for 20 to 30 years (M.Novak, silvicultural report), trying to 
estimate the future vegetation needs  that far into the future is speculative and capricious. If 
the overstory trees do not succumb to insects or fire, they could be thinned again to help 
offset the cost of understory thinning. 

Summary Conclusion  

Alternatives 2 and 3 are very similar in their financial efficiencies. Both alternatives are 
viable timber sales and would generate some revenue to help fund a few of the non-
commercial projects. However, additional funds would be needed to pay for some portion of 
the vegetation and restoration treatments.  
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Fish and Amphibian 

Introduction and Statement of the issue   

This report addresses the potential effects of the proposed Lonesome Wood 2 Project on the 
fishery and amphibians resources within the project area. Affected environment descriptions 
and environmental analyses are based on general reviews of the project area, site-specific 
field reviews, fish and amphibian habitat surveys, fish and amphibian population surveys, 
and sediment delivery modeling.  This analysis addresses standard aquatic resource issues 
identified for fuels reduction projects and those identified by public scoping that have the 
potential to affect fish and amphibian populations and habitats those populations are 
dependent upon. 

Issue  

Vegetation managment activities, including forest thinning with ground based equipment or 
by hand, construction of temporary roads, skid trails, landings, and prescribed fire, could 
alter fish habitat.  

Fisheries 

Proposed treatments could disturb soils and overland flow regimes, which in turn increases 
the potential for erosion and sediment transport to streams and other water bodies.  Increased 
fine sediment in streams and other water bodies can reduce habitat quality and cause adverse 
effects to fish and other aquatic biota.  For example, elevated levels of fine sediment 
(material < 6.35 mm in diameter) have been shown to affect salmonid habitat used for 
spawning, rearing and overwintering (Chapman and McLeod 1987).   

Proposed treatments could increase proportions of fine sediment in substrates which have 
been associated with reduced intra-gravel survival of embryos for brook trout (Hausle and 
Cobble 1976; Alexander and Hansen 1986), and rainbow trout (Witzel and MacCrimmon 
1981; Irving and Bjornn 1984).  The effects of fine sediment on survival of incubating 
cutthroat trout has been studied less than for other salmonid species.  In laboratory studies, 
Irving and Bjornn (1984) found that elevated fine sediment (less than 6.35 mm) levels 
significantly reduced survival of cutthroat trout.  

Pools are areas of higher velocity during peak flows, but at low flows their depth creates a 
depositional environment for fine sediment.  Increased sediment from timber harvest and 
road construction could influence the amount and quality of juvenile and adult pool habitat if 
sediment increases are sufficient to alter channel morphology by filling in pools.  For lower 
gradient sensitive stream channel types with high sensitivity to increased sediment, excessive 
sediment loading can reduce maximum pool depth and residual pool volume.   

Large tree removal could affect fish habitat and biological productivity by reducing the 
number of larger trees that fall in to mountain streams.  Large woody debris is the primary 
pool-forming feature in forested, moderate gradient stream channel types.  Removal of 
riparian trees can reduce the potential to recruit trees into the stream channels and alter 
stream temperatures. 
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Forest thinning could increase water yield and the magnitude or duration of peak flow by 
altering a variety of hydrologic processes.  This hydrologic imbalance may adversely affect 
aquatic habitat through increased scour potential, channel incision, bank erosion and 
increased sediment transport capacity. 

Because of treatment unit layout and design (see Chap. 2, p. 46), it is thought that the only 
effects to trout and trout habitat would be those related to increased sediment delivery.  As a 
result, other potential affects to the local fisheries will not be discussed any further.   

Amphibians 

Proposed treatments could change vegetative structure to the point that both thermal and 
moisture conditions are altered.  Western toads use terrestrial habitat in ways that allow them 
to conserve body water (Bartelt et al. 2004).  It has been shown that western toads tend to 
avoid clear cuts (Bartelt et al. 2004). 

Proposed treatments could increase the risk of direct mortality from burning and heavy 
equipment.  Western toads have been shown to use slash piles for their hibernacula (Bartelt et 
al. 2004) and road prisms for basking and feeding (Bryce Maxwell, personal 
communications).   

Indicators  

Fisheries 

Projected Incremental changes in fine sediment deposition in spawning gravels are associated 
with predicted sediment yield changes.  Resulting values are not considered definitive or 
absolute; rather they are used to evaluate the relative magnitude and direction of incremental 
change in spawning habitat and as a means to make relative comparisons between 
alternatives.  

Amphibians 

The vegetative prescription is the same between the two action alternatives.  Mitigation 
measures identified in Chapter 2 would help to avoid direct mortality.  A qualitative 
description of effects relative to the no action alternative is included in the effects analysis 
and biological evaluation. 

The project area was split into five analysis area watersheds (Figure 18).  Because of reasons 
described later in the spatial boundary section of this report, one of the five watersheds was 
not be analyzed.  For each of the action alternatives, the indicators listed above were used to 
summarize the potential effects of each to these watersheds. 

Affected Environment 

Fisheries  

West Fork Denny Creek is a third order tributary to Denny Creek.  Denny Creek is a tributary 
to the South Fork of the Madison River.  
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Below FS Road # 1735, West Fork Denny Creek is a low gradient (< 2 percent) meandering 
stream with a well developed flood plain dominated by willow and meadow vegetation 
Streambed substrate is dominated by cobble (64-256 mm median diameter) substrate. 

Figure 18.  Five fisheries and watersheds analysis areas.   
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Above FS Road # 1735, West Fork Denny Creek is a moderate gradient (2 to 4 percent), less 
sinuous stream.  Streambed substrate is dominated by cobble (64-256 mm median diameter) 
substrate.  A field review on October 8, 1999 indicated that substrate suitable for small-
bodied trout is abundant, undercut banks are common, and streambanks in general are very 
stable.  The quantity of pool habitat was low, comprising about 6 percent of available habitat.  

Eastern brook trout (Salvelinus fontinalis) are the dominant trout species in West Fork Denny 
Creek, with rainbow trout (Oncorhynchus mykiss) and rainbow trout x westslope cutthroat 
trout (Oncorhynchus clarki lewisi) hybrids present in low numbers (15).  Hybrid 
determinations were based on morphological characteristics (Behnke 1992). Three fish 
population estimates were made in 1991, and a single pass survey was conducted in 1999. 

Eastern brook trout and rainbow trout are frequently cited as a significant contributing factor 
to the decline of westslope cutthroat (Liknes 1984, Liknes and Graham 1988, Rieman and 
Apperson 1989).  Hybridization is the primary cause for the reduction of genetically pure 
populations of westslope cutthroat (Allendorf and Leary 1988).  Fausch (1988, 1989) 
concluded that the persistence of westslope cutthroat trout is jeopardized in streams also 
supporting brook trout and brown trout (Salmo trutta).  Survey results are in the specialist 
report (Roberts 2011). 

Cherry Creek is a small second order stream with a small drainage basin (7 km
2
) (Watschke 

2006).  Cherry Creek flows directly into Hebgen Lake. The lower 688 m of Cherry Creek 
were surveyed in 2003 (Watschke 2006).  Cherry Creek is characterized by low gradient (1.4 
percent), high density of large woody debris (260/km), frequent small pools, large gravel and 
cobble substrate, limited spawning habitat (12m

2
), and dense conifer overstory.  Because of 

small stream size and dense overstory, stream temperatures rarely exceeded 6
o
 C between 

late-June through early-August.  Lower Cherry Creek flows into a large beaver dam 
complex/marsh along the south shore of Hebgen Lake.  No rainbow trout redds were 
observed upstream in either 2002 or 2003.  During an electrofishing presence absence survey 
in 2005, 12 rainbow trout yearlings (approximately 3.0 to 3.5 inches) were collected between 
the mouth and FS Road # 1718 (Sestrich and Lohrenz 2006).  These data support that limited 
spawning is occurring in Cherry Creek or younger age classes of rainbow trout are able to 
negotiate the beaver dam complex at higher flows.   

Rumbaugh Creek is a small second order stream with a small drainage basin (7 km
2
) 

(Watschke 2006).  Like Cherry Creek, Rumbaugh Creek flows directly into Hebgen Lake. 
The lower 773 m of Rumbaugh Creek were surveyed in 2003 (Watschke 2006).  Rumbaugh 
Creek is characterized by moderate gradient (3.7 percent), high density of large woody debris 
(319/km), frequent small pools, large gravel and cobble substrate, limited spawning habitat 
(26m

2
), and dense conifer overstory.  Because of small stream size and dense overstory, 

stream temperatures rarely exceeded 7
o
 C between late-June through early-August.  In the 

lower 0.9 km, six rainbow trout redds in 2002 and nine in 2003 were counted (Watschke 
2006).  These counts made up approximate 0.1 percent of all rainbow trout redds observed in 
Hebgen basin in 2002 and approximately 0.7 percent in 2003.  During an electrofishing 
presence absence survey in 2005, five rainbow trout yearlings (approximately 3.5 inches) 
were collected between the mouth and a point located approximately 0.25 mile upstream of 
FS Road # 1718 (Sestrich and Lohrenz 2006). It is presumed that brown trout also use lower 
Rumbaugh Creek for spawning, but this has not been documented. 
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Spring Creek is a first order stream that also flows directly into Hebgen Lake.  No fish or 
habitat data has been collected along Spring Creek.  Because of its extremely small size, it is 
presumed the Spring Creek is not used for either trout spawning or rearing habitat.  

Watkins Creek is a third order stream with a 35 km
2
 drainage basin (Watschke 2006).  Lower 

Watkins Creek is fed by three cirque basin streams.  Coffin Lakes is located in the 
headwaters of Coffin Creek which is a tributary to Watkins Creek.  Watkins Creek flows 
directly into Hebgen Lake.  The lower 4,866 m of Watkins Creek were surveyed in 2003 
(Watschke 2006).  Watkins Creek is characterized by moderate gradient (3.1 percent), low 
density of large woody debris (34/km), frequent small pools, large cobble and boulder 
substrate, and limited spawning habitat (106m

2
).  Water temperature approached 11

o
 C on 

several occasions during the summer of 2002.  Like most small, higher gradient streams 
flowing in from the south side of Hebgen Lake, water temperatures were considerably colder 
as compared to other spawning tributaries within the Hebgen basin such as Duck Creek, 
Madison River, and South Fork Madison River.  In the lower 4.9 km, 12 rainbow trout redds 
in 2002 and 26 in 2003 were counted (Watschke 2006).  These counts made up approximate 
0.3 percent of all rainbow trout redds observed in Hebgen basin in 2002 and approximately 
2.1 percent in 2003.  

The fishery is dominated by rainbow trout and Yellowstone cutthroat trout (Oncorhynchus 
clarkii bouvieri) (Travis Lohrenz, Personal Communications and Watschke, 2006).  It is 
presumed the Yellowstone cutthroat trout have dribbled out of Coffins Lakes located in the 
headwaters.   

Sediment levels within 10 known rainbow trout redds were measured using sediment coring 
equipment and analyzed in 2002.  Fine sediment less than 6.35 mm within egg pockets of 
known redds made up 29.5 percent of all substrate materials cored.  This exceeds the Forest 
Plan standard of 26.0 percent for Class A streams such as Watkins Creek.  This sediment data 
was collected within egg pockets of known redds that were cleansed by the adult trout during 
the redd digging process.  Typically, sediment core data is measured in potential spawning 
habitat outside of known redds.  There is a chance the sediment levels in Watkins Creek far 
exceeds the Forest Plan standard of 26.0 percent.   

The lower 2 km of Watkins Creek below Ruof Ditch flows across a large alluvial fan.  
Streams flows within this reach are often less than optimal for two reasons:  1) diversion of 
water into Rouf Ditch and the natural losing capacity of the stream channel across this porous 
alluvial fan.  In addition, the culvert at FS Road # 167 has been determined to be a partial 
barrier to most age classes of most species.  Replacement of this culvert would have long-
term benefits to several aquatic and terrestrial species.  

Project generated sediment from proposed treatment units 16 and 17 would not reach 
Watkins Creek.  As a result, Watkins Creek will not be discussed any further in the effects 
analysis.    

Wally McClure Creek parallels Watkins Creek to the west.  Wally McClure Creek is 
occupied by one of two known genetically pure westslope cutthroat trout populations in the 
upper Madison River drainage upstream of Quake Lake. Like Watkins Creek, Wally 
McClure Creek flows onto the same alluvial flan.  In most years, the stream flow is 
completely lost before the stream channel ever reaches FS Road # 167.  This isolation is 
thought to have resulted in this population of westslope cutthroat trout remaining genetically 
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pure.  In 2005, Wally McClure Creek came within a few feet of connecting with Ruof Ditch 
which contains rainbow trout and Yellowstone cutthroat trout (Sestrich and Lohrenz, 2006).  
A migration barrier was installed upstream of FS Road # 167 to prevent hybridization of this 
population.   

The intermittent stream channel that collects snow melt flows from the southern tips of 
proposed treatment units 14 and 15 drains in a northerly direction and connects with Ruof 
Ditch.  The confluence is located downstream of where Wally McClure Creek connects with 
Ruof Ditch.  Project generated sediment from these two proposed treatment units would not 
reach the occupied reach of Wally McClure Creek.  The westslope cutthroat trout population 
and the proposed migration barrier described earlier are located approximate 0.5 mile 
upstream of these two treatment units. As a result, Wally McClure Creek will not be 
discussed any further in the effects analysis.    

Trapper Creek is a third order stream with an 18 km
2
 drainage basin (Watschke 2006).  

Trapper Creek flows directly into Hebgen Lake.  The lower 1,628 m of Trapper Creek were 
surveyed in 2003 (Watschke 2006).  Watkins Creek is characterized by high gradient (4.7 
percent), high density of large woody debris (330/km), frequent small pools, large cobble and 
boulder substrate, and limited spawning habitat (129m

2
).  Water temperature ranged as high 

of 8
o
C on several occasions during the summers of 2002 and 2003.  Like most small, higher 

gradient streams flowing in from the south side of Hebgen Lake, water temperatures were 
considerably colder as compared to other spawning tributaries within the Hebgen basin such 
as Duck Creek, Madison River, and South Fork Madison River.  In the lower 1.6 km, 26 
rainbow trout redds were counted in both 2002 and 2003 (Watschke 2006).  These counts 
made up approximate 0.6 percent of all rainbow trout redds observed in Hebgen basin in 
2002 and approximately 2.0 percent in 2003.  

Sediment levels within 10 known rainbow trout redds were measured using sediment coring 
equipment and analyzed in 2002.  Fine sediment less than 6.35 mm within known redds or 
egg pockets made up 19.7 percent of all substrate materials cored.  Sediment measurements 
were taken within egg pockets of known redds that were cleansed by the adult trout during 
the redd digging process.  Typically, sediment data is measured in potential spawning habitat 
outside of known redds.  There is a chance that sediment levels in Trapper Creek are pushing 
the Forest Plan standard of 26.0 percent for Class A streams.     

The culvert at FS Road # 167 was retro-fitted with temporary baffles in the late-1980s or 
early-1990s to improve fish passage.  As a result, larger adult trout migrating upstream could 
negotiate this culvert during their upstream spawning migration.  A subsequent culvert 
survey indicated that this culvert was not passable to all age classes of all vertebrate species 
at all flows.  This culvert was replaced in 2009 with a culvert designed to allow passage of all 
species including invertebrate, amphibians, and fish.   

Besides the streams mentioned above, there are several short unsurveyed and unmapped 
springs that flow directly into Hebgen Creek between Romset summer homes and Spring 
Creek campground.  There is a possibility that these springs are spawning habitat for trout.     

Amphibians 

Nine shoreline reaches of Hebgen Lake were surveyed for amphibians in the summer of 2005 
(Sestrich 2006).  Of these three were immediately adjacent to the Lonesome Wood  
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Vegetation Management 2 project area:  Spring Creek Cove, Rumbaugh Cove, and Cherry 
Cove.  A fourth breeding site was identified further to the west near Cozy Corners and the 
Firehole Ranch in 2007.  Four amphibian species were present during these surveys around 
Hebgen Lake: western toad (Bufo boreas), Columbia spotted frog (Rana luteiventris), boreal 
chorus frog (Pseudacris maculata), and tiger salamander (Ambystoma tegrinum).  Only 
western toads and Columbia spotted frogs were observed at the three shoreline reaches listed 
above.  Within these three shoreline reaches, three western toad and one Columbia spotted 
frog breeding sites were identified.  Western toad larvae and/or metamorphs were observed at 
two sites between Spring Creek and the mouth of Watkins Creek and at a third site along the 
south shore of Rumbaugh Cove.  Because of the presence of western toad juveniles within 
Cherry Cove, a fourth breeding site is expected.  A Columbia spotted frog breeding site was 
identified within Cherry Cove.  Although not surveyed, Trapper Creek Cove, Moonlight 
Creek Cove, and the shoreline between Cherry Creek and Romset summer homes appear to 
be potential breeding sites.  Adult western toads have also been observed at potential 
breeding sites away from Hebgen Lake.  Adult western toads, Columbia spotted frogs, and 
tiger salamanders were observed in one of two ponds located just west of Watkins Creek near 
the Coffin Lake trailhead.  Another adult western toad was observed in a stagnant backwater 
near the Trapper Creek culvert along FS Road # 167. 

Adult western toads have been shown to migrate long distances (up to 2.5 km) from their 
breeding sites to hibernate during the colder months (Bartelt et al., 2004).  Female western 
toads have a tendency to migrate further from their breeding site than do males.  These 
winter hibernacula can be found in a variety of locations including uplands.  It is possible 
that dispersing toads would be passing through or hibernating within a portion or all of the 
proposed treatment units.  

PPL-Montana funded a radio-telemetry study during the summer of 2007 to track dispersing 
adults.  Several adult western toads were tagged at three breeding sites early in the summer 
(Clint Sestrich, personal communications):  Rumbaugh Cove, Spring Creek Cove and Fire 
Hole Ranch breeding sites.  Most if not all of the tagged toads were thought to be males.  At 
the Firehole breeding site, all of the tagged toads dropped their radio transmitters.  At the 
Rumbaugh Cove breeding site, tagged toads stayed fairly close remaining below FS Road # 
167.  At the Watkins-Cove site, three of the tagged toads migrated up to 1.8 km from their 
breeding site in to the southeast corner of treatment unit 17.  All toads were thought to be in 
the winter hibernacula by October 18, 2007.  The last toad to hibernate was observed above 
ground on October 4, 2007 and relocated in a burrow on October18, 2007 approximately 200 
yards away from the previous sighting.  It seems that toads hibernated slightly earlier at sites 
located along cooler riparian areas versus dryer, warmer upland sites (Clint Sestrich, 
personnel communications).  During this study, several juvenile toads were also observed in 
a small lodgepole plantation immediately adjacent to treatment unit 17 and the three radio-
tagged adults previously mentioned.  It is assumed that these juveniles also came from the 
Spring Creek Cove breeding site.   

Applicable Laws, Regulations, Policy and Forest Direction 

Clean Water Act and Montana Water Quality Act 

The Clean Water Act provides the overall direction for the protection of waters of the United 
States, from both point and non-point source of water pollution.   The Montana Water 
Quality Act establishes general guidelines for water quality protection in Montana.  It 
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requires the protection of Montana‘s water, as well as the full protection of existing and 
future beneficial uses.  All of the streams within the analysis area are classified as B1 streams 
under the Montana Water Classification system.   The Administrative Rules of Montana 
(ARM 17.30.623) require that waters classified as B1 are suitable among other things for the 
―growth and propagation of salmonid fishes and associated aquatic life.‖  

Presidential Executive Order 12962 

Presidential Executive Order 12962, signed June 7, 1995, furthered the purpose of the Fish 
and Wildlife Act of 1956, the National Environmental Policy Act of 1969, and the Fish and 
Wildlife Coordination Act, seeking to conserve, restore, and enhance aquatic systems to 
provide for increased recreational fishing opportunities nationwide.  This order directs 
Federal agencies to ―improve the quantity, function, sustainable productivity, and distribution 
of aquatic resources for increased recreational fishing opportunity by evaluating the effects of 
Federally funded, permitted, or authorized actions on aquatic systems and recreational 
fisheries and document those effects relative to the purpose of this order.‖ 

Sensitive Species 

Sensitive species are those plant and animal species identified by a Regional Forester for 
which population viability is a concern as evidenced by a significant current or predicted 
downward trend in population numbers or density, and  significant current or predicted 
downward trends in  habitat capability that would reduce a species' existing distribution 
(FSM 2670.5).   

The objective of the Sensitive Species Policy is to maintain viable populations of all native 
and desired non-native vertebrate species in habitats distributed throughout their geographic 
range on National Forest System lands.  The sensitive species program is intended to be pro-
active by identifying potentially vulnerable species and taking positive action to prevent 
declines that will result in listing under the Endangered Species Act.   

As part of the National Environmental Policy Act (NEPA) decision-making process, 
proposed Forest Service programs or activities are to be reviewed to determine how an action 
will affect any sensitive species (FSM 2670.32).  The goal should be to avoid or minimize 
impacts to sensitive species.  If impacts cannot be avoided, the degree of potential adverse 
effects on the species (and habitat) within the project area and for the species throughout its 
range must be disclosed.  A given project can be approved even if it may adversely affect a 
sensitive species, but it must not result in the loss of species viability or create significant 
trends toward federal listing. 

Westslope cutthroat trout, Yellowstone cutthroat trout, western toad, and northern leopard 
frog are classified as a sensitive species throughout the Northern Region of the U.S. Forest 
Service.  The project area falls outside the native range for both Yellowstone cutthroat trout 
and northern leopard frogs.  Yellowstone cutthroat trout in Watkins Creek are not native to 
the analysis area.  Yellowstone cutthroat trout is not classified as a sensitive species within 
the project area. An isolated population of westslope cutthroat trout inhabits the newly named 
Wally McClure Creek which is a short disconnected stream between Watkins Creek and 
Trapper Creek.  In the most recent update to the Region 1 sensitive species list, fluvial Arctic 
grayling was removed from the list on the Gallatin National Forest and western pearlshell 
mussel (Margaritefera falcata) was added to the list for all National Forests within their 
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native range.   The Biological Evaluation will only address westslope cutthroat trout, western 
toad and western pearlshell mussel. 

Forest Plan Direction 

Forest-wide:   

Fish and Wildlife A-14:  The Forest will be managed to maintain and, where feasible, 
improve fish habitat capacity to achieve cooperative goals with Montana Fish, Wildlife and 
Parks and to comply with State water quality standards. 

Management Area 7 (Riparian Areas – III-19 to 23): 

Wildlife and Fish 2:  Provide for optimum water temperatures for cold-water fish species. 

Wildlife and Fish 3:  Maintain minimum instream flows. 

Wildlife and Fish 4:  Maintain suitable habitats for those species of birds, mammals, and fish 
that are totally or partially dependent upon riparian areas for their existence.   

Timber 3:  Design timber harvest to meet needs of riparian zone-dependent species. 

Timber 4:  Maintain sufficient trees within 30 feet of the stream to provide snag recruitment 
to create pools and enhance spawning gravels for fish habitat. 

Timber 5:  Emphasize special logging practices which minimize soil disturbance. 

Timber 6:  Perform directional felling of timber where needed to protect the stream or 
associated riparian vegetation.   

Timber 7:  Yarding across perennial streams will require special mitigation measures.  Trees 
or products shall not be hauled or yarded across stream courses unless fully suspended or 
when designated crossings are used. 

Timber 8:  Machine piling will not be allowed. 

Timber 9:  Commercial thinning may be used to meet management area goals. 

Timber 10:  A natural mix of species is desirable. 

Timber 13:  Shade tolerant tree species which occur as an understory in sapling stands will be 
left during precommercial thinning to promote multi-storied stands. 

The goals for Management Area 7 outlined in the Forest Plan have been further defined by an 
agreement with the Madison-Gallatin Chapter of Trout Unlimited (MGTU) in 1990 (Gallatin 
National Forest 1990).  Vegetative manipulation within riparian areas will occur only for the 
purpose of meeting riparian dependent resource objectives.  Riparian areas are defined as the 
land and vegetation for approximately 100 feet from the edge of a perennial stream.  Fuel 
treatments within 100 feet of streams were coordinated with MGTU to achieve riparian 
dependent resource objectives.  This coordination meets the intent of the agreement that is 
binding only with the MGTU organization.  
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In a Settlement Agreement (Gallatin National Forest 1990) with the Gallatin National Forest, 
the Madison/Gallatin Chapter of Trout Unlimited, Inc. settled their appeal of the Gallatin 
National Forest Plan.  The Gallatin National Forest agreed to the following language:  
vegetative manipulation within riparian areas will occur only for the purpose of meeting 
riparian dependent resource objective such as watershed, wildlife, or fisheries.  For the 
purpose of this agreement, a riparian area was defined as the land and vegetation for 
approximately 100 feet from the edges of perennial streams, and intermittent stream of 
sufficient size, to include a distinct riparian vegetation community and rock substrate stream 
channel.   

Management Indicator Species (MIS) are species identified in the forest planning process 
that are used to monitor the effects of planned management activities on populations of 
wildlife and fish including those that are socially or economically important (Forest Plan, 
page VI-14).  Under the Gallatin Forest Plan, population trends of indicator species and 
relationships to habitat changes are to be monitored (id., pages II-18 and IV-6).  The 
expected precision and reliability for this monitoring is ―moderate‖ and the reporting interval 
is 5 years.  Therefore, this requirement is accomplished by observing the consequences of 
multiple management actions over time.  A species group including all redd (or intra-
streambed nests) spawning wild trout was selected and referenced in the Gallatin National 
Forest Plan (GNF 1987) as Management Indicator Species (MIS) on page II-19.  This species 
group was selected as Management Indicator Species because it has been shown that 
spawning habitat can be affected by forest management activities thereby serving as 
indicators of habitat quality.  Overall, wild redd spawning trout are widespread and common 
or abundant on the Gallatin National Forest within the Yellowstone and upper Missouri River 
drainages (GNF 2010).  These factors combine to indicate that, in general, aquatic habitats 
are being maintained sufficient to support coldwater fisheries as required by the Clean Water 
Act.  Sediment related impacts on this species group are discussed under each alternative.   

Forest Travel Plan Direction 

The following sediment standard has been incorporated as part of the Gallatin National 
Forest Travel Management Plan signed December 18, 2006 (USDA, FS, 2006).  In the past, 
the sediment standard consisted of four categories of streams (A, B, C, and D).  Fishless 
headwater streams (i.e., Category C and D streams) were managed at a level below what 
Montana Department of Environmental Quality (MDEQ) considers as maintaining beneficial 
uses.  This new direction formalizes a single standard for all B streams and previously 
classified C and D streams.   

Standard M-1:  Water, Fisheries, and Aquatic Life.  In watersheds with streams currently at 
or above fish habitat management objectives, proposals for road and trail construction, 
reconstruction and maintenance will be designed to not exceed annual sediment delivery 
levels in excess of those in 16.  Sixth-code Hydrologic Unit Codes (HUCs) are the analysis 
unit for sediment delivery (and other habitat parameters), except where a sixth code HUC 
artificially bisects a watershed and is therefore inadequate for analysis of impacts to aquatic 
habitat and aquatic organism meta-populations.  In such cases, appropriate larger units will 
be analyzed (e.g. 5

th
 code HUCs).  Within the analysis unit, sediment delivery values in 

Table 20 will serve as guidelines; however, sediment delivery values denoted in individual 
7

th
 code HUCs may temporarily exceed sediment delivery rates denoted in the table, in the 

following circumstances: 
1. The HUC does not contain a fragmented sensitive or MIS fish population; 
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2. The majority of HUCs in the analysis unit remain within sediment delivery values listed 
in Table 20. 

3. Other core stream habitat (e.g. pool frequency, pool quality) or biotic (e.g. macro-
invertebrates, fish populations) parameters within the HUC do not indicate impairment as 
defined by Montana Department of Environmental Quality (MDEQ); and   

4. Sediment delivery levels will return to values listed in the following table within 5 years 
of project completion. 

Class A streams are those streams supporting a sensitive fish species or provide spawning or 
rearing habitat to the Gallatin, Madison, or Yellowstone Rivers, or Hebgen Lake.  Class A 
streams are to be managed at a level which provides at least 90 percent of their inherent fish 
habitat capability.  Class B streams are those streams that are regionally or locally significant 
and support both a quantity (substantial quantities of harvestable fish) and quality (numerous 
fish over 10 inches in length) fish populations.  Class C streams are characterized as having 
limited local significance and provide a diversity of lower quality dispersed fishing 
opportunity. 

Table 20. Substrate sediment and sediment delivery by Forest stream category. 

 

Category 

 

Management 

Objective 

(% of reference*) 

% Fine 

Substrate 

Sediment 

(<6.3mm) 

Annual 

% > Reference** 

Sediment 

Delivery 

A - Sensitive Species and/or 

Blue Ribbon fisheries 
90% 0 – 26 % 30% 

B - All other streams (formerly 

Classes B, C, D) 
75% 0 – 30 % 50% 

*% of reference = % similarity to mean reference condition; reference conditions range. 

**Reference = observed relationship between substrate % fines and modeled sediment delivery in 

reference (fully functioning) GNF Watersheds.  

Trapper, Rumbaugh, Cherry and West Denny Creek are tributaries to Hebgen Lake. As a 
result, these streams are considered Class A streams.   

Environmental Effects  

The following analysis describes anticipated direct, indirect and cumulative effects to fish 
and amphibian populations and their habitat.  The primarily potential effects to fish 
populations and habitat would be a result of sediment delivery.  These effects are described 
for each alternative.  The analysis characterizes the direction of effect, the magnitude of the 
anticipated effect and the duration of the effect.   

Direct effects are defined as those effects that occur at the same time and place as the 
triggering action.  For fisheries, it is those actions that result in immediate mortality to fish 
such as fuel spills, acute sediment delivery, etc.  Indirect effects are defined as those effects 
that occur later in time and distance from the triggering action.  For fisheries, it is those 
actions that affect fish populations and habitat as a result of chronic sediment sources, 
reduction in stream shading, reduction in large woody debris recruitment, etc.  Because little 
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vegetation manipulation or associated activities (landings, roads, etc.) are being planned 
within riparian areas, most effects would be indirect in nature.   

Methodology for Analysis 

Fisheries 

Potential effects of the Lonesome Wood  Vegetation Management 2 Project on fish and fish 
habitat were analyzed by a quantitative assessment.   This assessment includes evaluating the 
combined effects of all treatments and associated activities including log hauling by 
alternative on sediment delivery rates on salmonid spawning and rearing habitat.  
Incremental changes in fine sediment deposition in spawning gravels associated with 
predicted sediment yield changes  was used as an indicator to  compare between alternatives.   

Natural, existing and post-project sediment delivery (or yield) rates were calculated by the 
Gallatin National Forest Hydrologist (Story 2011a) for all alternatives using a modification 
of the R1/R4 sediment model (Cline et al. 1981).  The actual effects of additional delivery of 
fine sediment on salmonid spawning and rearing habitat would be dependent on 
precipitation, stream flow, how quickly exposed soil is stabilized, and how the sediment is 
delivered to, and routed within the stream during project activities.  The effects of this 
additional sediment delivery on salmonid spawning and rearing habitat was estimated for all 
alternatives using a modification of the Fish/Sed model (Stowell et al. 1983) which estimates 
the change in substrate composition resulting from changes in sediment delivery rates.  This 
modification more accurately reflects sediment routing relationships of geologies found on 
the Gallatin National Forest.   

This model assumes a linear relationship between estimated percent sediment yield over 
natural (from the R1/R4 sediment model) and fine sediment accumulation in spawning 
gravels, the latter value calibrated from actual data from Gallatin National Forest streams.  
The predictive regression equation is {y= s + 0.24(x)}, where x is the predicted incremental 
increase in percent of sediment yield over natural on an annual basis, y is the predicted 
percent of fine sediment less than 6.35mm deposited in the spawning gravels, s is the existing 
percent of fine sediment in the substrate and 0.24 is the slope of the relationship.  The 
coefficient of 0.24 best reflects this relationship from an annual perspective. This equation 
was developed by regressing measured instream sediment concentrations with predicted 
increases in sediment yield from the R1/R4 sediment model.  Application of this model 
provides an estimate of incremental change in fine sediment deposition in spawning gravels 
associated with predicted sediment yield changes.  The estimated sediment concentrations are 
then compared to sediment/survival curves developed for cutthroat trout embryos (Irving and 
Bjornn 1984).    

Both the R1/R4 sediment delivery and sediment/routing models are very simplified 
approximations of complex natural processes that affect sediment production and fish 
embryo survival, due to the models inability to predict all aspects of natural variation 
associated with sediment delivery and routing.  Because of this, resulting values are not 
considered definitive or absolute; rather they are used only to evaluate the relative magnitude 
and direction of incremental change in spawning habitat and as a means to make relative 
comparisons between alternatives.  
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Amphibians 

Potential effects of the proposed project on western toads could come in two forms:  1) direct 
mortality from mechanical equipment and/or burning of slash piles used for hibernacula; and, 
2) indirect changes to the vegetative structure along migration routes to and from their lake 
breeding sites.  Because these effects have been lightly studied, the effects analysis for 
western toads will be a qualitative analysis discussing these potential effects.   

Fisheries 

Spatial Boundary:  Aquatic environments in forested ecosystems are known to be heavily 
influenced by the physical and biological processes within the watershed as a whole 
(Vannote et al. 1980).  For this reason the analysis area for fish will encompass the five 
smaller drainages (Trapper, Cherry, Rumbaugh, Denny, and Watkins) from their headwaters 
to their confluence with Hebgen Lake (Figure 18).  Because treatment units were eliminated 
from within the Watkins Creek analysis area, the effects of fuels reduction activities would 
also be eliminated so an effect analysis was not conducted for this drainage.  There are also 
several smaller 1

st
 order tributaries (e.g., Moonlight Creek, Spring Creek) that flow directly 

into Hebgen Lake that are not considered to be spawning tributaries for Hebgen Lake trout.  
As a result, the five analysis areas were not enlarged to include these smaller drainages even 
though treatment units are being proposed within these smaller drainages.  Trout do spawn in 
shallows along the perimeter of Hebgen Lake in areas of up-wellings and springs where 
sediment most likely would not accumulate.  The analysis areas were not enlarged to include 
the lake perimeter.  

Temporal Boundary:  The fisheries analysis is based on the sediment modeling data provided 
by the Forest hydrologist (Story 2010).  For the fisheries analysis, the temporal bounds were 
set from 1980 to 2017.  The earliest date was approximate year when the last of the large 
road systems were constructed within the four analysis drainages.  The later date was 
extended one year beyond when the sediment modeling showed any increase in sediment 
delivery for any of the action alternatives.  Sediment transport in streams is highly variable 
and is influenced by several factors including channel type, amount of sediment, length of 
time sediment input occurs, flow regime, substrate composition and geology.   

Amphibians 

Spatial Boundary:  Western toads have been shown to make seasonal migrations of up to 2.5 
km away from their breeding sites (Bartelt et al., 2004).  Several breeding sites have been 
documented around Hebgen Lake including shorelines around Madison Arm, South Fork 
Arm, Grayling Arm, and Horse Butte Peninsula (Sestrich 2006).  Western toads have been 
shown to make short movements of up to ½ mile across Rumbaugh Bay in an ongoing radio 
telemetry study (Clint Sestrich, District data).  It is assumed that movements across the 
reservoir do occur, but they are not common.  For this reason, analysis area for western toad 
only includes the southwest side of Hebgen Lake between Lonesomehurst campground and 
Clark Springs summer homes.   

Temporal Boundary:  For the amphibian analysis, the temporal bounds were set from 2002 to 
2017.  Up until the late-1990‘s, very little was known about western toads on the Gallatin 
National Forest.  Atkinson and Atkinson (2003) documented several breeding sites around 
Hebgen Lake.  Since so little was known prior to this study, the earliest temporal bound for 
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western toads was set at the time when the last data were collected by Atkinson and Atkinson 
(2003).  The latest temporal bound was set for one life span generation after the completion 
of the proposed project or 2017.    

Generally speaking, climate change presents a threat to aquatic habitat with projected effects 
on water temperature and quantity.  Recent warming has already driven significant changes 
in the hydroclimate, with a shift towards more rainfall and less snow in the western U.S. 
(Knowles et al. 2006).  Likewise, the peak of spring snowmelt has been two weeks earlier in 
recent years, and this trend is anticipated to continue (Stewart et al. 2004).  Probable effects 
of climate change in the western U.S. will be increased water shortages and warmer water 
temperatures.  These conditions may further restrict distribution of cold water dependent 
species such cutthroat trout (Williams et al. 2009) while increasing distribution of species 
more tolerant of warmer temperatures such as brook trout and brown trout (Rahel et al. 
2008).  In addition, changes in timing of spring runoff and temperature may alter spawning 
cues that have maintained temporal segregation of native and nonnative species.  However, 
in areas of topographic variability such as those within the project area, local responses are 
highly variable (based on flow regimes, topography, and geology), and current climate 
models cannot reasonably predict responses at a practical scale.  The past and present effects 
of climate change on project area fish habitat and populations are reflected in the existing 
condition.  Within the 10-year temporal bounds of this analysis, ongoing effects of climate 
change are not expected to significantly alter baseline habitat conditions. 

Direct and Indirect Effects of Alternative 1 (No Action Alternative) 

Fisheries 

There would be no change to existing sediment delivery rates and fine sediment in spawning 
gravels.  Populations of all trout, including Management Indicator Species and Sensitive 
Species, would remain the same.   

Amphibians 

There would be no change to the vegetative structure of timber stands along the southwest 
side of Hebgen Lake or road traffic use patterns as a result of this project.  Population of 
amphibians, including sensitive species, would also remain the same. 

Summary Conclusion 

The No Action Alternative would be consistent with all Applicable Laws, Regulations, 
Policy and Forest Direction.  There would be no irreversible or irretrievable commitment of 
aquatic resources including fish and amphibians.    

Direct and Indirect Effects of Alternative 2  

It is proposed that approximately 1,750 acres be thinned with ground based mechanized 
equipment, approximately 825 acres of small tree thinning and 325 acres of slash and/or 
prescribed burning and an estimated 6 miles of temporary roads constructed to reduce 
wildland fuels along FS Road 167 (Hebgen Lake Road).  About 50-60 percent of the trees in 
all size classes would be removed.  Riparian areas would be treated differently.  Both 
commercial and non-commercial treatments within riparian areas adjacent to streams would 
occur according to State of Montana Streamside Management Zone (SMZ) compliance rules 
with one exception.  No trees would be cut within 15 feet of any Class 1 or 2 stream 
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segments.  Limbing of lower branches of larger trees would be allowed.  This "no cut" 
mitigation is designed to protect streambanks along all stream segments as well as thermal 
regulation and overhead cover along fish bearing stream segments.  No mechanized 
equipment would be allowed within 50 feet of the stream.  Deciduous vegetation within 
treated riparian areas would most likely be disturbed, but not intentionally removed or cut 
down.   

Fisheries 

It is projected that fine sediment would increase by 0.15 percent along West Denny Creek, 
0.12 percent along Trapper Creek, 0.75 percent along Rumbaugh Creek, and 1.01 percent 
along Cherry Creek (Table 21 under Comparison of Alternatives).  Project generated 
sediment delivery is projected to cease in 2017.  Projected decreases in percent fry 
emergence are also displayed in Table 21.  Because of the flatter terrain adjacent to the four 
project area streams, there is a good chance that the projected figures displayed in this table 
are inflated. 

Amphibians 

The vegetative structure immediately adjacentto  known breeding sites would not change.  
With the exception of the prescribed burning units (13, 18 and 30b), it is believed that the 
vegetative structure within the proposed treatment units would not change to the point that 
migrating western toads would avoid these areas.  The retention of the larger over story trees 
and under story shrubs and smaller trees would most likely maintain the existing thermal and 
moisture regimes.  Cooler and moister stream corridors would remain intact even with 
limited vegetation treatments along stream courses and associated riparian areas.   

Mitigation measures were designed to protect individual hibernating, migrating, basking and 
feeding western toads that commonly use the project area.  Treatment unit layout and design 
coupled with the mitigation measures would reduce the negative effects on individuals and 
their habitat.   It is believed that by not implementing these mitigation measures that the 
project would not cause the loss of viability of this population of western toads.   

Conclusion 

Alternative 2 would meet the Forest-wide and Management Area standards as required by the 
Forest Plan for drainages within the four drainages analyzed.  Alternative 2 is consistent with 
all Applicable Laws, Regulations, Policy and Forest Direction to protect fish and fish habitat, 
including fish Sensitive and Management Indicator Species.  Alternative 2 would have ―No 
Impact‖ on the westslope cutthroat trout population in Wally McClure Creek.   

Impacts to wild trout in terms of projected decrease in rainbow trout survival are displayed in 
Table 21. Similar reductions in survival would be expected for other redd spawning wild 
trout inhabiting the four analysis areas including Yellowstone cutthroat trout, brown trout, 
eastern brook trout, and hybridized rainbow x cutthroat trout.  Fry survival is expected to 
decrease slightly with the implementation of Alternative 2. Although, populations trend of 
these Management Indicator Species (MIS) or species group are expected to remain stable.  
Overall on the Gallatin National Forest, trout are widespread and generally common or 
abundant (GNF 2010).  At the same time, populations of these MIS are stable or increasing 
overall. These factors combine to indicate that, in general, aquatic habitats are being 
maintained sufficient to support coldwater fisheries, as required by the Clean Water Act for 
most GNF streams. 
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Alternative 2 as planned would impact individual toads and their habitat.  Mitigation 
measures were designed to reduce these impacts.  It is believed that the population of western 
toads along the south shore of Hebgen Lake would remain viable with or without the 
incorporation these mitigation measures.  Without these mitigation measures, Alternative 2 is 
consistent with all Applicable Laws, Regulations, Policy and Forest Direction to protect 
amphibians and their habitat, including Sensitive Species. Alternative 2 would not result in 
the loss of species viability or create significant trends toward federal listing for western 
toad.  

Direct and Indirect Effects of Alternative 3 

It is proposed that approximately 1,500 acres be thinned with ground based mechanized 
equipment, approximately 750 acres of small tree thinning and 325 acres of slash and/or 
prescribed burning and an estimated 5 miles of temporary roads constructed to reduce 
wildland fuels along FS Road 167 (Hebgen Lake Road).  About 50-60 percent of the trees in 
all size classes would be removed.  Riparian areas would be treated differently.  Both 
commercial and non-commercial treatments within riparian areas adjacent to streams would 
occur according to State of Montana Streamside Management Zone (SMZ) compliance rules 
with one exception.  No trees would be cut within 15 feet of any Class 1 or 2 stream 
segments which is a higher level of protection than the SMZ rules.  Limbing of lower 
branches of larger trees would be allowed.  This "no cut" mitigation is designed to protect 
streambanks along all stream segments as well as thermal regulation and overhead cover 
along fish bearing stream segments.  No mechanized equipment would be allowed within 50 
feet of the stream.  Deciduous vegetation within treated riparian areas would most likely be 
disturbed, but not intentionally removed or cut down.  

Fisheries 

It is projected that fine sediment would increase 0.12 percent along Trapper Creek, 0.15 
percent along West Denny Creek, 0.75 percent along Rumbaugh Creek, and 1.01 percent 
along Cherry Creek (Table 21 under Comparison of Alternatives).  Project generated 
sediment delivery is projected to cease in 2017.  Projected decreases in percent fry 
emergence are also displayed in Table 21.  Because of the flatter terrain adjacent to the five 
project area streams, there is a good chance that the projected figures displayed in Table 21 
are inflated. 

Amphibians 

Effects to amphibians from Alternative 3 would be less as compared to those described under 
Alternative 2.  Mitigation measures are listed in Chapter 2 which would provide additional 
protection for individual western toads and their habitat.  Treatment unit layout and design 
coupled with these mitigation measures would reduce the negative effects on individuals and 
their habitat.  Alternative 3 would not result in the loss of species viability or create 
significant trends toward federal listing for western toad. 

Summary Conclusion 

Alternative 3 would meet the Forest-wide and Management Area standards as required by the 
Forest Plan for drainages within the four analysis areas.  Alternative 3 is consistent with all 
Applicable Laws, Regulations, Policy and Forest Direction to protect fish and fish habitat, 
including fish Sensitive and Management Indicator Species.  Alternative 3 would have ―No 
Impact‖ on the westslope cutthroat trout population in Wally McClure Creek.   
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Impacts to wild trout in terms of projected decrease in rainbow trout survival are displayed in 
Table 21. Similar reductions in survival would be expected for other redd spawning wild 
trout inhabiting the four analysis areas including Yellowstone cutthroat trout, brown trout, 
eastern brook trout, and hybridized rainbow x cutthroat trout.  Fry survival is expected to 
decrease slightly with the implementation of Alternative 3. Although, populations trend of 
these Management Indicator Species (MIS) or species group are expected to remain stable.  
Overall on the Gallatin National Forest, trout are widespread and generally common or 
abundant (GNF 2010).  At the same time, populations of these MIS are stable or increasing 
overall. These factors combine to indicate that, in general, aquatic habitats are being 
maintained sufficient to support coldwater fisheries, as required by the Clean Water Act for 
most GNF streams.  

Alternative 3 as planned would impact individual toads and their habitat.  Mitigation 
measures listed for Alternative 3 were designed to reduce these impacts.  It is believed that 
the population of western toads along the south shore of Hebgen Lake would remain viable 
with or without the incorporation these mitigation measures.  Without these mitigation 
measures, Alternative 3 is consistent with all Applicable Laws, Regulations, Policy and 
Forest Direction to protect amphibians and their habitat, including Sensitive Species.   
Alternative 3 would not result in the loss of species viability or create significant trends 
toward federal listing for western toad. 

Table 21. Comparison of alternatives for projected maximum changes in fine sediment and 

projected maximum changes in rainbow trout survival. 

Drainage 

Projected  Maximum Increase 

in Fine Sediment  

(Percent) 

Projected Decrease in Rainbow 

Trout Survival (Percent) 

Alternative 1 

Trapper Creek 0.0 0.0 

Rumbaugh Creek 0.0 0.0 

Cherry Creek 0.0 0.0 

West Denny Creek  0.0 0.0 

Alternative 2 

Trapper Creek 0.12 0.2 

Rumbaugh Creek 0.75 1.8 

Cherry Creek 1.01 2.5 

West Denny Creek 0.15 0.4 

Alternative 3 

Trapper Creek 0.12 0.2 

Rumbaugh Creek 0.75 1.8 

Cherry Creek 1.01 2.5 

West Denny Creek 0.15 0.4 

Cumulative Effects  

Fisheries 

The R1/R4 sediment modeling was run in a cumulative mode accounting for all roads 
(existing, previously decommissioned and proposed temporary), previous and proposed 
timber harvest, previous and proposed prescribed and wild fires, and residential and 
recreational developments in the four analysis drainages (Story 2010).   
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Of the current, past and reasonably foreseeable activities listed on pages 55-57 (Chapter 3), 
two projects would increase sediment delivery above what is already modeled:  1) 
construction of a fish barrier along the Wally McClure Creek; and 2) replacement of two 
culverts along Watkins and Trapper creeks.  The projects were or would be designed to 
improve fish habitat or watershed conditions.  The Wally McClure Creek barrier was 
designed to prevent non-native trout from reaching a small population of genetically pure 
westslope cutthroat trout during years of high stream flows when lower Wally McClure 
Creek reaches Ruof Ditch.  The barrier is located below where westslope cutthroat trout have 
been previously observed and upstream of any treatment unit.  The barrier would eliminate 
the risk of this population being genetically contaminated by either rainbow trout or 
Yellowstone cutthroat trout.  Wally McClure Creek very seldom reaches the Ruof Ditch or 
Hebgen Lake.  When it does, only a trickle of water reaches the ditch.  During these rare 
years, it is expected that a small amount of sediment would be delivered to Ruof Ditch.  
Because of topography and treatment unit layout, no project generated sediment would ever 
reach Wally McClure Creek.  The replacement of the Watkins and Trapper Creek culverts 
would result in short-term sediment delivery.  Both culvert replacement projects would 
include mitigation measures to reduce the amount of sediment such as piping water around 
the construction site during construction.  The replacement of these culverts in the long-term 
would result in improved upstream passage of spawning Hebgen Lake trout and amphibians. 

No project generated sediment is expected to reach either Watkins or Wally McClure creeks 
from the implementation of Alternatives 2 or 3.  Implementation the Wally McClure fish 
barrier and Watkins Creek culvert replacement would result in increased short-term sediment 
delivery but would meet Forest and Forest Travel Plan Direction.   

The cumulative effects of Lonesomewood 2 fuels reduction project coupled with 
decommissioning 3.0 miles of road in the headwaters of Trapper Creek along with the 
replacement of the lower Trapper Creek culvert are projected to reduce sediment delivery.  
These three projects together would meet Forest and Forest Travel Plan Direction.  

Amphibians 

The biggest effect of Alternatives 2 and 3 on amphibians (primarily western toads) is the 
possibility of direct mortality to individuals from burning and heavy equipment.  Of the 
current, past and reasonably foreseeable activities listed on pages 55-57, five projects have 
the potential to change the amount of direct mortality on individual western toads:  1) current 
traffic along the Hebgen Lake road; 2) cattle grazing on the South Fork and Watkins Creek 
allotments; 3) construction of the Spring Creek Cove exclosure; 4) Lonesonewood 2 fuels 
reduction project; and, 5) replacement of the Watkins Creek culvert.   

Non-project related vehicle traffic has been shown to be a cause of mortality of western toads 
along FS Road 167.  Dead toads appear widely dispersed along this road (Atkinson and 
Atkinson, 2003).  One such site is the Watkins Creek culvert which is planned to be 
replacement with a bridge.  The construction of this bridge would allow western toads to 
migrate under the bridge rather than over the road prism where they are vulnerable to 
vehicles.  It was documented in 2005 that cattle grazing on the Watkins Creek allotment 
resulted in the mortality of toadlets at one breeding site along the Watkins Creek alluvial fan 
(Sestrich, 2006).  A three-sided exclosure was constructed around the Spring Creek Cove in 
2005, and rebuilt in 2010, to protect all life-stages of western toads from unauthorized off-
road vehicle use.  The Lonesomewood 2 fuels reduction project has the potential to increase 
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mortality of individual juvenile or adult western toads from burning and heavy equipment.  
Mitigation measures were included in attempt to reduce the amount of this additive project 
related mortality.   

Even with the two existing sources of increased mortality (vehicle traffic and cattle grazing), 
the population of western toads within the project area appears to be stable and self-
perpetuating.  Cumulatively, all five projects would result in increased mortality, but would 
not likely contribute to a Trend Towards Federal Listing or Loss of Viability to the 
Population or Species (See attached Biological Evaluation).  There is no Forest Plan 
guidance on the management of amphibian populations or their habitat.   

Biological Evaluation  

Fisheries 

Because the project area lies outside the native range of Yellowstone cutthroat trout and 
northern leopard frogs, both the action alternatives analyzed would have ―No Impact‖ on 
these species.  Because the genetically pure population of westslope cutthroat trout in Wally 
McClure Creek are isolated and lie upstream of any of the proposed treatment units, both 
action alternatives would also have ―No Impact‖ on this species. 

Amphibians 

With the exception of the 325 acres of understory burning proposed under both action 
alternatives, the thermal and moisture regimes at ground level should not be changed to the 
point that western toads would avoid these treated areas.  Because of increased road traffic, 
heavy equipment traffic within the treated units, and burning, individual western toads may 
be killed or harmed.  Even with the potential for increased mortality, it is believed that the 
implementation of both action alternatives with or without the incorporation of the mitigation 
measures listed in Chapter 2 would not result in  the loss of viability to the population of 
western toad that live along the south shore of Hebgen Lake.  These listed mitigation 
measures were design to reduce the level of negative impacts to individuals and their habitat.  
As a result, the implementation of either action alternative ―May Impact Individuals or 
Habitat, but would not likely contribute to a Trend Towards Federal Listing or Loss of 
Viability to the Population or Species‖.   

Western pearlshell mussels are native to western Montana (upper Missouri River, Clark Fork, 
and Flathead River drainages).  This species as do most mussels require an intermediate fish 
host to be present (Montana‘s State Official Website 2010) to fulfill their life cycle.  The 
nearest known populations of western pearlshell mussel are located on the east side of 
Hebgen Lake along the upper Madison River and Duck Creek.  If present in the project area, 
they would most likely inhabit low gradient fish bearing streams with wetted widths greater 
than 2.0 meters.  This would include such streams as Trapper Creek, Watkins Creek, and 
Denny Creek. Even though no direct surveys have been conducted within the project area, no 
shells from dead individuals have been observed along any of the project area streams while 
conducting other fisheries or aquatic habitat surveys.   

Both action alternatives would not jeopardize the continued existence of this species, if 
determined present.  Project design features and mitigation measures previously listed were 
developed to minimize or eliminate impacts to aquatic organisms and their habitat.  To 
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jeopardize the existence of a mussel beds, it would take such major events as landslides that 
could potentially bury the beds or negatively affect individual‘s ability to filter food or a 
combination of events that could destabilize the stream channels enough to cause bedload 
movement crushing these immobile organisms.  It is believed that Alternatives 2 and 3 would 
not result in any such events.  The small amount of sediment that is projected to reach project 
area streams is so small that it would likely be immeasurable.  As a result, Alternatives 2 and 
3 would have ―No Impact‖ on the western pearlshell mussel.  
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Invasive Weeds 

Issue 
This report summarizes effects of the Lonesome Wood 2 project on invasive plants. The 
vegetation mangement project has the potential to increase the spread and density of invasive 
weeds throughout the proposed treatment area. Weeds can spread when soil has been 
disturbed, such as from mechanized equipment and in burned areas.  Weeds can also spread 
when an opening is created in the forest canopy cover.  These activities could create habitat 
suitable for the establishment of invasive weeds.  

Indicator 
The number of acres at high risk of weed spread due to the project is the indicator used to 
evaluate the effects and trade-offs between alternatives. This information is summarized in 
Table 22 below. 

Methodology for Analysis 

The analysis methodology used for this report starts with a discussion of the current invasive 
weed problem within the proposed project area. Then the analysis describes plant 
characteristics and habitat at risk based on literature review. The main literature source is 
based on work completed by Roger Sheley who worked at Montana State University as their 
weeds specialist for many years and is well regarded as an expert in the field.  Field data 
collection and monitoring also helped to establish current and expected conditions. 

The determination of effects is based on the following combination of variables:  

5. Abundance of weeds within the area, (based on field data collected), and  

6. Likelihood that the weeds would spread into new areas given the removal of forest 
canopy. 

Applicable Laws, Regulations, Policy, and Forest Plan Direction 

Control of noxious weeds is required by the State of Montana County Noxious Weed 
Management Act, by The Federal Noxious Weed Act of 1974, and by Executive Order 13112, 
Invasive Species, February 3, 1999. Furthermore, the Gallatin Forest Plan (page II-28) 
requires the Forest to ―confine present infestations and prevent establishing new areas of 
noxious weeds. ...Funding for weed control on disturbed sites will be provided by the 
resource which causes the disturbance.‖   

The effects of weed control treatments, such as the use of herbicides, were disclosed in the 
2005 Gallatin National Forest Noxious and Invasive Weed Treatments EIS. The Lonesome 
Wood 2 project refers to the Gallatin‘s Weeds EIS for the effects analysis on treatment of 
weeds. 

Affected Environment 

Invasive weeds can have a long-term biological impact on the ecosystem: they can displace 
native plants; change fire frequency; increase soil erosion; and alter soil nutrient levels. See 
Bret Olsen‘s article The Impacts of Noxious Weeds on Ecological and Economic Systems 
(Sheley and Petroff, 1999,  pages 4-11) for a description of how weeds impact productivity. 
Research that analyzes the effects of weeds on productivity, usually examines areas with very 
high densities. The current weed density in the project area is very low, so the effect on 
productivity is probably not detectable. 
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Within the project area there are 88.9 known acres of invasive weeds, and 151 acres within 
the larger cumulative effects boundary. Species present include oxeye daisy, spotted 
knapweed, yellow toad flax, orange hawkweed, Canada thistle, bull thistle, common mullein, 
common tansy, leafy spurge and houndstongue. The Forest Service maintains a tabular and 
spatial data base for inventory and treatments, and effectiveness of treatments. The Gallatin 
NF completed a Noxious and Invasive Weed Treatment Projects EIS in 2005; and this project 
uses that Record of Decision for the analysis and mitigation measures regarding the treatment 
of weeds in this area. 

The following table provides a list of the current weed species and population size, within the 
proposed units, and adjacent to the proposed units (within 500 feet). Acres adjacent to the 
units may be counted twice due to the proximity of other units. 

  Table 22.  Current weed population for each proposed unit in Alternative 2 (the proposed action). 

Unit  

Number 

Species Acres inside unit 

currently with weeds 

Weed acres adjacent to unit (within 

500 feet)  

#1 Spotted knapweed 

Oxeye daisy 

0.0 ac 

0.0 ac 

0.5 ac 

6.0 ac 

#2 Spotted knapweed 

Oxeye daisy 

0.0 ac 

0.0 ac 

0.5 ac 

6.0 ac 

#5 Spotted knapweed 

Oxeye daisy 

0.0 ac 

0.0 ac 

0.5 ac 

6.0 ac 

#6 Spotted knapweed 

Oxeye daisy 

0.0 ac 

0.0 ac 

0.5 ac 

6.0 ac 

#7 Oxeye daisy 0.0 ac 3.0 ac 

#9 none 0.0 ac  0.0 ac  

#10 Common Mullein 

Houndstongue 

Yellow toadflax 

0.0 ac 

0.0 ac 

0.0 ac 

0.9 ac (historic 
1 
) 

0.1 ac (historic
 
) 

0.1 ac (historic) 

#11 Common Mullein 0.0 ac 0.1 ac (historic) 

#12 none 0.0 ac 0.0 ac  

#13 Yellow toadflax 0.0 ac 0.1 ac (historic) 

#14 Canada thistle 

Oxeye daisy 

Yellow toadflax 

 

Leafy spurge 

Spotted knapweed 

0.0ac 

0.0 ac 

0.0 ac 

 

0.0 ac 

0.0 ac 

1.0 ac 

0.1 ac 

4.1 ac (4 ac on private land
2
, 0.1 ac on FS 

is historic) 

0.1 ac (historic) 

0.1 ac 

#15 Oxeye daisy 

Spotted knapweed 

Canada thistle 

Bull thistle 

0.0 ac 

0.0 ac 

0.0 ac 

0.0 ac 

0.1 ac 

0.1 ac 

2.0 ac 

2.0 ac 

#16  Canada thistle 

Houndstongue  

0.0 ac 

0.5 ac 

1.0 ac 

0.0 ac 

#17  Canada thistle  

Spotted knapweed 

0.0 ac 

0.0 ac 

2.5ac 

5.0 ac 

#18  none  0.0 ac 0.0 ac 

#19  Canada thistle 

Spotted knapweed  

0.0 ac 

0.0 ac 

0.9 ac 

0.3 ac 

#20  Canada thistle  

Spotted knapweed 

0.0 ac 

0.0 ac 

2.1 ac 

0.3 ac 

#21 Canada thistle  0.0 ac 2.1 ac 
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Unit  

Number 

Species Acres inside unit 

currently with weeds 

Weed acres adjacent to unit (within 

500 feet)  

A&B  Spotted knapweed 0.0 ac 0.3 ac 

#22  none 0.0 ac 0.0 ac 

#23  none 0.0 ac 0.0 ac 

#24  Canada thistle  

Common Mullein 

0.0 ac 

0.0 ac 

0.5 ac 

0.2 ac 

#25  Canada thistle  

Common Mullein 

0.0 ac 

0.0 ac 

3.0 ac 

0.2 ac 

#26 A, 

B, & C 

Spotted knapweed 

Leafy spurge 

Canada thistle 

0.0 ac 

0.0 ac 

0.0 ac 

2.6 ac 

0.1 ac (historic) 

2.0 ac 

#27 Spotted knapweed 

Canada thistle 

0.0 ac 

0.0 ac 

0.5 ac 

8.0ac 

#29 Oxeye daisy 

Orange hawkweed 

Common tansy 

Canada thistle 

Yellow toadflax 

Spotted knapweed 

0.0 ac 

16.0 ac 

0.0 ac 

0.0 ac 

0.0 ac 

0.0 ac 

0.3 ac 

0.8 ac 

0.1 ac 

2.3 ac 

0.7 ac 

0.5 ac 

#30 

A&B 

Yellow toadflax 0.1 ac 0.5 ac (private land) 

#31 Spotted knapweed 0.0 ac 0.2 ac (historic) 

#32 Spotted knapweed 

Diffuse knapweed 

Canada thistle 

0.0 ac 

0.0 ac 

0.0 ac 

0.2 ac 

0.1 ac (historic) 

0.1 ac 

(historic 
1
) - The plant was treated, and has not been seen in the last two to three years. The FS will continue to 

be monitor for new plants germinating from dormant seeds. 

(private land 
2
)- The weed patch occurs on private land, not under Forest Service management. 

Table 23 provides a summary of the current weed infestations and the risk of weeds 

spreading as a result of opening the crown canopy. The presence or absence of weeds (within 

or adjacent to the unit) is based on the current weed inventory as summarized in Table 22. 

Since most of the weeds being considered in this analysis do not grow in dense shade, the 

amount of sunlight that reaches the forest floor directly influences habitat suitability. All units 

would have the canopy opened up as a result of the treatment. The determination for ―Risk of 

Spread‖ is based on a combination of (1) presence of weeds within or near the unit, (2) 

likelihood that the weeds would spread resulting from opening the canopy. A rating of 

―High‖ means that the weeds are present and the treatment would open the canopy; ―Mod‖ 

for moderate, if the weeds are present and the crown canopy is not open (i.e., a buffer is left 

around weed patch); ―Low‖ if weeds are not present. 
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Table 23.  Summary of Units with Moderate to High Weed Risk by Species. 

Unit Species Alternative 1 

(No Action) 
Alternative 2 

Proposed Action 

Alternative 3 

Weeds within 

or Near Unit 

Risk of Weed 

Spread 

Weeds within 

of Near Unit 
Risk of 

Weed Spread 

Weeds within 

or Near Unit 
Risk of Weed 

Spread 

 1 - Spotted knapweed 

- Yellow toadflax 

- Orange hawkweed 

- Leafy spurge 

- Oxeye daisy 

- Canada thistle  

Yes 

No 

No 

No 

Yes 

No 

Mod 

Low 

Low 

Low 

Mod 

Low 

Yes 

No 

No 

No 

Yes 

No 

Mod 

Low 

Low 

Low 

Mod 

Low 

Yes 

No 

No 

No 

Yes 

No 

Mod 

Low 

Low 

Low 

Mod 

Low 

 2 - Spotted knapweed 

- Yellow toadflax 

- Orange hawkweed 

- Leafy spurge 

- Oxeye daisy 

- Canada thistle 

Yes1 

No 

No 

No 

Yes1 

No 

Mod 

Low 

Low 

Low 

Mod 

Low 

Yes1 

No 

No 

No 

Yes1 

No 

Mod 

Low 

Low 

Low 

Mod 

Low 

Yes1 

No 

No 

No 

Yes1 

No 

Mod 

Low 

Low 

Low 

Mod 

Low 

 5 - Spotted knapweed 

- Yellow toadflax 

- Orange hawkweed 

- Leafy spurge 

- Oxeye daisy 

- Canada thistle 

Yes1 

No 

No 

No 

Yes1 

No 

Mod 

Low 

Low 

Low 

Mod 

Low 

Yes1 

No 

No 

No 

Yes1 

No  

Mod 

Low 

Low 

Low 

Mod 

Low 

Yes1 

No 

No 

No 

Yes1 

No  

Mod 

Low 

Low 

Low 

Mod 

Low 

 6 - Spotted knapweed 

- Yellow toadflax 

- Orange hawkweed 

- Leafy spurge 

- Oxeye daisy 

- Canada thistle 

Yes1 

No 

No 

No 

Yes1 

No 

Mod 

Low 

Low 

Low 

Mod 

Low 

Yes1 

No 

No 

No 

Yes1 

No  

Mod 

Low 

Low 

Low 

Mod  

Low 

Yes1 

No 

No 

No 

Yes1 

No  

Mod 

Low 

Low 

Low 

Mod 

Low 

 7 - Spotted knapweed 

- Yellow toadflax 

- Orange hawkweed 

- Leafy spurge 

- Oxeye daisy 

- Canada thistle 

No 

No 

No 

No 

Yes1 

No 

Low 

Low 

Low 

Low 

Mod 

Low 

No 

No 

No 

No 

Yes1 

No 

Low 

Low 

Low 

Low 

Mod 

Low 

No 

No 

No 

No 

Yes1 

No 

Low 

Low 

Low 

Low 

Mod 

Low 

14 - Spotted knapweed 

- Yellow toadflax 

- Orange hawkweed 

- Leafy spurge 

- Oxeye daisy 

- Canada thistle 

Yes1 

Yes1 

No 

No3 

Yes1 

Yes1 

Mod 

Mod 

Low 

Low 

Mod 

Mod 

Yes1 

Yes1 

No 

No3 

Yes1 

Yes1 

Mod 

Mod 

Low 

Low 

Mod 

Mod 

Yes1 

Yes1 

No 

No3 

Yes1 

Yes1 

Mod 

Mod 

Low 

Low 

Mod 

Mod 

15 - Spotted knapweed 

- Yellow toadflax 

- Orange hawkweed 

- Leafy spurge 

- Oxeye daisy 

- Canada thistle 

Yes1 

No 

No 

No 

Yes1 

Yes1 

Mod 

Low 

Low 

Low 

Mod 

Mod 

Yes1 

No 

No 

No 

Yes1 

Yes1 

Mod 

Low 

Low 

Low 

Mod 

Mod 

Yes1 

No 

No 

No 

Yes1 

Yes1 

Mod 

Low 

Low 

Low 

Mod 

Mod 

 16 - Spotted knapweed 

- Yellow toadflax 

- Orange hawkweed 

- Leafy spurge 

- Oxeye daisy 

- Canada thistle 

-Houndstongue 

No 

No 

No 

No 

No 

Yes1 

Yes 

Low 

Low 

Low 

Low 

Low 

Mod 

Mod 

No 

No 

No 

No 

No 

Yes1 

Yes 

Low 

Low 

Low 

Low 

Low 

Mod 

Mod 

No 

No 

No 

No 

No 

Yes1 

Yes 

Low 

Low 

Low 

Low 

Low 

Mod 

Mod 

19 - Spotted knapweed 

- Yellow toadflax 

- Orange hawkweed 

- Leafy spurge 

- Oxeye daisy 

- Canada thistle 

Yes1 

No 

No 

No 

No 

Yes1 

Mod 

Low 

Low 

Low 

Low 

Mod 

Yes1 

No 

No 

No 

No 

Yes1 

Mod 

Low 

Low 

Low 

Low 

Mod 

Yes1 

No 

No 

No 

No 

Yes1 

Mod 

Low 

Low 

Low 

Low 

Mod 
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Unit Species Alternative 1 

(No Action) 
Alternative 2 

Proposed Action 

Alternative 3 

Weeds within 

or Near Unit 

Risk of Weed 

Spread 

Weeds within 

of Near Unit 
Risk of 

Weed Spread 

Weeds within 

or Near Unit 
Risk of Weed 

Spread 

20 - Spotted knapweed 

- Yellow toadflax 

- Orange hawkweed 

- Leafy spurge 

- Oxeye daisy 

- Canada thistle 

Yes1 

No 

No 

No 

No 

Yes1 

Mod 

Low 

Low 

Low 

Low 

Mod 

Yes1 

No 

No 

No 

No 

Yes1 

Mod 

Low 

Low 

Low 

Low 

Mod 

Yes1 

No 

No 

No 

No 

Yes1 

Mod 

Low 

Low 

Low 

Low 

Mod 

21 

A & 

B 

- Spotted knapweed 

- Yellow toadflax 

- Orange hawkweed 

- Leafy spurge 

- Oxeye daisy 

- Canada thistle 

Yes1 

No 

No 

No 

No 

Yes1 

Mod 

Low 

Low 

Low 

Low 

Mod 

Yes1 

No 

No 

No 

No 

Yes1 

Mod 

Low 

Low 

Low 

Low 

Mod 

Yes1 

No 

No 

No 

No 

Yes1 

Mod 

Low 

Low 

Low 

Low 

Mod 

24 - Spotted knapweed 

- Yellow toadflax 

- Orange hawkweed 

- Leafy spurge 

- Oxeye daisy 

- Canada thistle 

No 

No 

No 

No 

No 

Yes1 

Low 

Low 

Low 

Low 

Low 

Mod 

No 

No 

No 

No 

No 

Yes1 

Low 

Low 

Low 

Low 

Low 

Mod 

No 

No 

No 

No 

No 

Yes1 

Low 

Low 

Low 

Low 

Low 

Mod 

25 - Spotted knapweed 

- Yellow toadflax 

- Orange hawkweed 

- Leafy spurge 

- Oxeye daisy 

- Canada thistle 

- common mullein 

No 

No 

No 

No 

No 

Yes1 

Yes1 

Low 

Low 

Low 

Low 

Low 

Mod 

Mod 

No 

No 

No 

No 

No 

Yes1 

Yes1 

Low 

Low 

Low 

Low 

Low 

Mod 

Mod 

No 

No 

No 

No 

No 

Yes1 

Yes1 

Low 

Low 

Low 

Low 

Low 

Mod 

Mod 

26 A 

B & 

C 

- Spotted knapweed 

- Yellow toadflax 

- Orange hawkweed 

- Leafy spurge 

- Oxeye daisy 

- Canada thistle 

Yes1 

No 

No 

No 

No 

Yes1 

Mod 

Low 

Low 

Low 

Low 

Mod 

Yes1 

No 

No 

No3 

No 

Yes1 

Mod 

Low 

Low 

Low 

Low 

Mod 

Yes1 

No 

No 

No 

No 

Yes1 

Mod 

Low 

Low 

Low 

Low 

Mod 

27 - Spotted knapweed 

- Yellow toadflax 

- Orange hawkweed 

- Leafy spurge 

- Oxeye daisy 

- Canada thistle 

Yes 

No 

No 

No 

No 

Yes 

Mod 

Low 

Low 

Low 

Low 

Mod 

Yes1 

No 

No 

No 

No 

Yes1 

Mod 

Low 

Low 

Low 

Low 

Mod 

Yes 

No 

No 

No 

No 

Yes 

Mod 

Low 

Low 

Low 

Low 

Mod 

29 - Spotted knapweed 

- Yellow toadflax 

- Orange hawkweed 

- Leafy spurge 

- Oxeye daisy 

- Canada thistle 

-common Tansy 

Yes1 

Yes 

Yes 

No3 

Yes1 

Yes 

Yes1 

Mod 

Mod 

High* 

Low 

Mod 

Mod 

Mod 

Yes1 

Yes 

Yes 

No3 

Yes1 

Yes1 

Yes1 

Mod 

Mod 

High* 

Low 

Mod 

Mod 

Mod 

Yes1 

Yes 

Yes 

No3 

Yes1 

Yes 

Yes1 

Mod 

Mod 

High* 

Low 

Mod 

Mod 

Mod 

30 

A & 

B 

- Spotted knapweed 

- Yellow toadflax 

- Orange hawkweed 

- Leafy spurge 

- Oxeye daisy 

- Canada thistle 

No 

Yes 

No 

No 

No 

No 

Low 

Mod 

Low 

Low 

Low 

Low 

No 

Yes 

No 

No 

No 

No 

Low 

Mod 

Low 

Low 

Low 

Low 

No 

Yes 

No 

No 

No 

No 

Low 

Mod 

Low 

Low 

Low 

Low 

31 - Spotted knapweed 

- Yellow toadflax 

- Orange hawkweed 

- Leafy spurge 

- Oxeye daisy 

- Canada thistle 

Yes1 

No 

No 

No 

No 

No 

Mod 

Low 

Low 

Low 

Low 

Low 

Yes1 

No 

No 

No 

No 

No 

Mod 

Low 

Low 

Low 

Low 

Low 

Yes1 

No 

No 

No 

No 

No 

Mod 

Low 

Low 

Low 

Low 

Low 



                                                                                                             Lonesome Wood Vegetation Management 2 

154 

 

Unit Species Alternative 1 

(No Action) 
Alternative 2 

Proposed Action 

Alternative 3 

Weeds within 

or Near Unit 

Risk of Weed 

Spread 

Weeds within 

of Near Unit 
Risk of 

Weed Spread 

Weeds within 

or Near Unit 
Risk of Weed 

Spread 

32 - Spotted knapweed 

- Yellow toadflax 

- Orange hawkweed 

- Leafy spurge 

- Oxeye daisy 

- Canada thistle 

Yes1 

No 

No 

No 

No 

Yes1 

Mod 

Low 

Low 

Low 

Low 

Mod 

Yes1 

No 

No 

No 

No 

Yes1 

Mod 

Low 

Low 

Low 

Low 

Mod 

Yes1 

No 

No 

No 

No 

Yes1 

Mod 

Low 

Low 

Low 

Low 

Mod 

Units 9-13, 17, 18, 22, 23 would be at Low risk of spread and no weeds are near or within the proposed unit so they 

are not listed in the table. 

Yes1 -   Weeds are adjacent to the unit, mostly along road right-of-way 

Mod - Assumes mitigation measures are implemented.. 

High * -   Weeds are inside the unit not confined to localized area 

No3 – Weeds have not been detected at this site for the last two to three years. 

The following section describes the six weed species of greatest concern. These weeds are 
present in the project area, are capable of dominating suitable habitat and are difficult to 
eradicate once established. A few species (e.g., mullein, tansy and houndstongue are present 
in the area and are being treated) are not described below because they tend to be less 
aggressive; they are slow to displace native plants, and relatively easy to control with 
herbicides. Most of the mullein and tansy have been eradicated over the last 5 years.  Low 
densities of houndstongue are still present in the Watkins meadow area. 

Orange Hawkweed in the Ecosystem 

Non-native hawkweeds consist of eleven species which are lumped into two main categories, 
either orange or meadow (yellow). These plants rapidly dominate a site because they have 
multiple methods of reproduction; they spread by seeds (wind disseminated that can remain 
viable for up to seven years), by rhizomes, and by stolons. While hawkweeds have spread 
rapidly into northern Idaho, there are currently only a few patches within southern Montana. 
Hawkweeds thrive in either full sunlight or shaded areas. Sites most vulnerable to invasion 
include roadsides, mountain meadows, clearings in forest zones, and places where the soil is 
well drained, coarse textured and moderately low in organic matter  (Sheley and Petroff, 
1999, page 239). 

Habitat at risk – Once established, hawkweeds present a serious risk to biodiversity because 
they quickly develop into a solid mat of rosettes and displace nearly all of the native 
grass/forbs. Additionally, hawkweeds have been reported to have allelopathic effects on 
neighboring vegetation (Sheley and Petroff, 1999, page 239). 

Within the Hebgen basin, orange hawkweed has been found in only five locations (Beaver 
Creek Campground, the road to the West Yellowstone airport, on the East Fork of Cream 
Creek road, Whiskey Spring road and at Lonesomehurst summer home group) for a total of 
18.0 acres. The largest patch is at Lonseomehurst summer home group, Unit 29, (16.8 acres).  

Effectiveness of Past Treatments - The patch at Lonesomehurst summer home group is being 
treated (with herbicide application that started in 2002) twice a season; with the goal of 
eradication of all the plants. The herbicide treatments have substantially reduced the density 
of the plants; what was once a solid large patch is now isolated individual plants. Finding 
isolated plants in thick vegetation over 16 acres is very difficult so many plants are missed. 
On the other sites (Beaver Creek Campground, West Yellowstone airport, East Fork of 
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Cream Creek road, Whiskey Spring road) which were very small patches to begin with, we 
have been more successful in eradicating the plant. However, these sites are still being 
monitored to verify that the weeds are gone. 

Spotted Knapweed in the Ecosystem 

Originally from Eurasia, spotted knapweed has become well established throughout the 
western United States. Spotted knapweed is a perennial that lives up to nine years, producing 
5,000 to 40,000 seeds/m

2 
per year. Seeds remain viable in the soil for more than seven years. 

Plant densities tend to correlate with the degree of soil disturbance; the greater the 
disturbance, the higher the density. However spotted knapweed is also capable of invading 
non-disturbed areas. 

The knapweed invasion is associated with reductions in biodiversity, wildlife and livestock 
forage, and increased soil erosion.  As stated in Sheley and Petroff (1999, p. 351), ―Spotted 
knapweed reduces livestock and wildlife forage. Watson and Renney (1974) found that 
spotted knapweed infestations decreased bluebunch wheatgrass (Pseudoroegneria spicata) 
yield by 88 percent. Elk use, as estimated by pellet groups/acre, was reduced by 98 percent 
on spotted knapweed-dominated range compared to bunchgrass-dominated sites (Hakim 
1979).‖ Within the analysis area for cumulative effect analysis, there are approximately 
3,021 acres of bunch grass rangeland (mixture of bluebunch wheatgrass, Idaho fescue, 
sagebrush and forest land with large grass meadow openings (see Map 5 in the project file).  
―Spotted knapweed dominance on bunch grass rangeland is also detrimental to water and soil 
resources. Lacey et al. (1989) determined that surface water runoff and stream sediment yield 
were 56 percent and 192 percent higher, respectively, for spotted knapweed-dominated sites 
compared to bunchgrass – dominated sites. Bare ground was greater and water infiltration 
rates were less on spotted knapweed sites than on bunchgrass sites (Lacey et al. 1989)‖ 
(Sheley and Petrof, 1999, page 351). 

Habitat at risk – Spotted knapweed occurs in all areas with open forest-grassland interface on 
well developed to dry soils, and also forms dense stands in more moist well-drained soils. 
Knapweed has been observed at elevations ranging from 1,900 to 10,000 feet and in 
precipitation zones ranging from 8 to 79 inches (Sheley and Petrof, 1999, page 351). Within 
the cumulative effects analysis area (see Map 6 in project file) there are currently 34 known 
acres of spotted knapweed. Spotted knapweed is well adapted to this environment and 
capable of growing anywhere within the analysis area given sunlight and a seed source. A 
risk assessment map recently completed for the Forest Service Northern Region 
(www.fs.fed.us/r1/cohesive_strategy/datafr.htm), considers this area as containing habitat at 
―high‖ risk to invasion from spotted knapweed. 

Effectiveness of Past Treatments - The Forest Service has treated all known knapweed sites 
within the analysis area, and would continue to treat provided available funding. Most of the 
populations are very small and eradication is still a feasible management goal. Most patches 
are along the road right-of-way and not within the treatment units. Caution needs to be used 
when working next to two large patches that are adjacent to proposed units (Watkins Creek 
reclaimed gravel pit near unit 17 and an old timber harvest unit near unit 26 in the Rumbaugh 
Creek area). Past treatments have reduced the density of all existing knapweed patches within 
the project area. The seed remains viable in the soil for more than 15 years and first year 
rosettes are easy to miss; most sites still have a few plants. 

http://www.fs.fed.us/r1/cohesive_strategy/datafr.htm
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Yellow toadflax and Dalmatian toadflax in the Ecosystem 

Both species of toadflax are deep-rooted, short-lived herbaceous perennials that reproduce by 
seed and by roots. Toadflax is native to the Mediterranean region, brought to the west coast 
of North America as an ornamental about 1874 and is now widely scattered throughout the 
northwest. A single Dalmatian toadflax plant can produce up to 500,000 seeds, while yellow 
toadflax can produce up to 40,000; both species have seeds that remain viable in the soil for 
up to ten years (Sheley and Petrof, 1999, pages 202 - 214).  

The extreme competitiveness of toadflax is partly due to its ability to regenerate from roots. 
Roots can reach 10 feet horizontal and more the 10 feet vertical. New plants become 
established from the horizontal roots. Mature root systems are extremely difficult and 
expensive to eradicate, due to the relative ineffectiveness of herbicides to translocate 
throughout the entire plant (Sheley and Petroff 1999, p. 206). Many patches within the 
Hebgen Basin have been treated annually with herbicides (for more than 7 consecutive 
years), and while the density is reduced, new shoots continue to emerge from the root system.  

―Dalmatian and yellow toadflax will displace existing plant communities and associated 
animal life. …Although deer have been observed to browse on Dalmatian toadflax and seed 
is used by some species of birds and rodents, it is not known to be heavily used by any native 
species. … Where sod-forming or bunch grass communities are replaced by toadflax, soil 
erosion, surface runoff and sediment yield can be increased. However, on harsh, sparsely 
vegetated sites toadflax can actually help stabilize soil ‖ (Sheley and Petroff 1999, p. 205).  

Habitat at risk – Toadflax occurs in areas of low competition between species, sparsely 
vegetated soils and well-drained coarse texture soils (Sheley and Petrof, 1999, page 204). 
Both species are often found in well-drained, relatively coarse-textured soils, but sometimes 
are found in heavier soils. Preliminary data collected within existing harvest units in the 
Hebgen Basin suggests that yellow toadflax is spreading at a rate of two feet per year (via 
horizontal roots), and with two to three new sites (via seeds) per acre over a two year time 
frame (A. Pauchard, per communication 8/2002). The abundance of yellow toadflax indicates 
that the plant is well adapted to this area and capable of growing anywhere within the area 
given sunlight and a seed source. A risk assessment map recently completed for the F.S. 
Northern Region (www.fs.fed.us/r1/cohesive_strategy/datafr.htm), shows this area as 
containing habitat that is at ―high‖ risk to invasion from yellow toadflax . 

Effectiveness of Past Treatments - Within the ―cumulative effects‖ analysis area there are 12 
acres of yellow toadflax (see Map 6 in project file). Most of the yellow toadflax in the 
analysis area occurs on private land (approximately 8 acres). The Forest Service is treating 
most yellow toadflax within the analysis area except for 0.5 acre near unit 30. This area is not 
being treated because of limited funding, poor road access, and because the majority of the 
patch is on private land where it is not being treated. Three small patches have been 
eradicated within the project area, but we continue to monitor these sites to verify that they 
are weed free. 

Oxeye Daisy in the Ecosystem 

Introduced from Europe, oxeye daisy is a perennial herb that spreads by both seeds and roots. 
It is an aggressive competitor and often forms dense patches. One plant is capable of 
producing 26,000 seeds and the seeds can remain viable in the soil for more than 30 years. 
Oxeye daisy is considered drought tolerant and a pioneer species in several habitats exposed 
to soil drying.  

http://www.fs.fed.us/r1/cohesive_strategy/datafr.htm
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― The ecological, environmental, economic, or sociological impacts of oxeye daisy have not 
been well documented. It frequently invades fields where it competes aggressively, 
especially in pastures grazed by cattle, and forms dense populations. In turn, this reduces 
plant species diversity. Oxeye daisy has a relatively small taproot compared to the extensive 
fibrous root systems of associated grasses. Thus, a heavy infestation of oxeye daisy may 
reduce the amount of organic matter contributed below ground annually, and in turn slow the 
rate of nutrient cycling.‖ (Sheley and Petroff 1999, p. 284). 

Habitat at risk – Oxeye daisy occurs in meadows, native grasslands, waste grounds and 
roadsides; it grows in relatively nutrient-poor to nutrient-rich soils (Sheley and Petroff 1999, 
p. 283). Currently there are 14.8 acres of oxeye daisy within the analysis area (see Map 6). 
Oxeye daisy is well suited to this environment and capable of spreading rapidly.   

Effectiveness of Past Treatments - All known patches within the analysis area have been 
treated with herbicides since 2002. Since the seed of oxeye daisy remain viable for more than 
30 years, it will take a long time to eradicate this plant. Oxeye daisy often re-appears three 
years after herbicide treatment, but at very low density levels. The largest patch is near 
Trapper Creek along the road right-of-way. Extreme care should be taken when disturbing 
soil in this area to prevent spreading oxeye daisy into new areas.  Mitigation is in place to 
limit the spread. 

Leafy Spurge in the Ecosystem 

Native to Eurasia, spurge is a long-lived, deep-rooted perennial that reproduces by shoots 
from roots and by seeds. Each flowering stem can produce an average of 140 seeds per year, 
and seeds remain viable for more than eight years. One seedling can grow roots 3 feet deep 
and spread laterally 40 inches in four months (Sheley and Petroff 1999, p. 252). Roots from a 
mature plant extend outward 15 feet per year. Eradication of this plant is extremely difficult 
because extensive root systems and persistent seed sources, thus requiring herbicide 
treatment over many years.  

Habitat at risk – Leafy Spurge species thrive in many soil types, from dry to sub-humid 
habitats, in sub tropical to sub-arctic habitats, and especially after soil disturbance (Sheley 
and Petroff 1999, p. 250). Leafy spurge is well adapted to this area. Within the cumulative 
effects analysis area, 0.8 acres of leafy spurge are scattered over three patches (see Map 6 in 
project file). 

Effectiveness of Past Treatments - Two sites have been treated with herbicide and have not 
reappeared within the last three years. We will continue to monitor these historic sites. A new 
patch was discovered and treated in 2006 near the Lonesomehurst campground. This new site 
is not adjacent to any of the units but is within the spatial boundary for the cumulative effects 
analysis. 

Canada Thistle in the Ecosystem 

Probably native to southeastern Europe and the eastern Mediterranean area, Canada thistle is 
now well established throughout North American. Canada thistle is an aggressive perennial 
weed that spreads by both seeds and by roots. ―If left unmanaged, Canada thistle has the 
potential to form dense infestations. An individual seedling can spread rapidly, forming a 
large patch through vegetative reproduction of the root system.‖ (Sheley and Petroff 1999, p. 
165). 
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Canada thistle displaces native forbs and grasses, decrease forage production, and limits 
recreation use due to the sharp spines of the leaves. 

Habitat at risk – Canada thistle has a wide habitat range and has been in the United States 
long enough to have spread to most areas in which it has adapted. It is found in open areas 
with moderate or medium moisture levels. Canada thistle grows in areas with a temperature 
range of 32 to 90 degree Fahrenheit, with precipitation of 16 to 30 inches, and in clay to 
sandy soils. This species is prevalent in this area; consequently, active management is limited 
to isolated roadside treatments. The Forest Service has mapped and treated 62.9 acres within 
the analysis area, mostly along the road right-of-way. The weed density within the treated 
area has been greatly reduced. 

Effectiveness of Past Treatments - The Forest Service has treated Canada thistle adjacent to 
roads. Herbicide treatments substantially reduce the weed density for a couple of years but 
then the populations slowly increase over time. Since this plant is so abundant and funds for 
weed control are limited, the management strategy is to reduce the density next to roads 
where the plant flourishes.  

Climate Change 

The effects of climate change on invasive weeds are uncertain at this point in time. Some 
researchers have predicted that the increase in temperature and moistures may cause a shift in 
suitable habitat for some species. For example, cheatgrass and spotted knapweed may 
experience a shift in range that leads to both an expansion and a contraction depending on 
moisture and temperature (Bradley et al. 2009). Most weeds thrive in hot dry sites and the 
west side of Hebgen Lake is currently a cool moist area during most summers. If climate 
change is severe enough to turn the Hebgen Lake area into a hot dry site, then weeds would 
thrive. Most likely the changes in climate in the Hebgen Lake area  would be more subtle, 
with only slight changes in moisture and temperature so the impacts to the vegetation is 
minor. 

Direct and Indirect Effects of the No Action Alternative 1 

Under the No Action alternative, fuel reduction treatment would not occur; consequently, 
there would be no direct effect on invasive weeds. The indirect effect would be to confine 
weeds to their current locations.  Existing trees would continue to grow and provide more 
shade (assuming no stand-replacing disturbance).  Since most weeds do not grow well in 
shaded areas (except for orange hawkweed), allowing the trees to form a closed canopy 
would reduce the amount of habitat suitable for weeds. Over time as the tree canopy closes, 
the No Action alternative would contain the weed problem in areas adjacent to the road right-
of-way and natural openings.  

Unit 29 has a large patch of orange hawkweed, which will grow in either full sun or in dense 
shade. This plant is being treated with herbicide and will continue to be managed until 
eradicated. Once the hawkweed is present in the ecosystem there is always a risk that it 
would spread even without a disturbance. 

Cumulative Effect of Alternative 1 

Past harvest likely introduced or spread oxeye daisy into units 6 and 14 (also further along 
the Trapper Creek road). Knapweed patches near units 17 and 29 are also likely due to past 
timber harvest related activities. While previous actions may have contributed to the spread 
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of weeds, the No Action alternative would not have a detrimental effect on the weeds, 
consequently, there are no cumulative effects. 

Spatial boundary (same for all alternatives): The boundary for this analysis is limited to 
the west side of Hebgen Lake, east of the Lionhead/Coffin Mountains, north of Targhee Pass, 
and west side of Hebgen Lake road. This delineation considered geographic barriers such as 
Hebgen Lake, Mountain ridges and major roads to be reasonable parameter to define the 
boundary. It is true that weeds can spread by wind, streams, animals and birds, which cross 
geographic barriers. Trying to analyze the risk of weeds spreading from vectors that can 
cross geographic barriers is purely speculative and capricious. 

Temporal boundary (same for all alternatives): The analysis looked at current known 
weed infestations, and all disturbances within the past twenty years that may have 
contributed to the spread of weeds. Usually conifer seedlings would be thick enough within 
20 years to close the canopy and provide enough shade that the site is no longer suitable for 
most weed species. Also, the majority of weed suppression treatments have occurred within 
the past 20 years. The analysis also considered all reasonably foreseeable actions that may 
contribute to the risk of invasive weeds, approximately five years into the future.  

Applicable Laws, Regulations, Policy and Forest Plan Direction for Alternative 1: The No 

Action alternative would comply with the Forest Plan direction to confine present 

infestations and prevent establishing new areas of weeds. 

Direct and Indirect Effect of Alternatives 2 and 3  

Alternatives 2 and 3 would incorporate the recommended mitigation measures / design 
criteria, so would not likely cause a direct or an indirect effect on weeds. Since the two action 
alternatives have the same effect on weeds, the effects analysis is combined.  

Many of the units in both alternatives are rated as ―Moderate‖ risk of weed spread, meaning 
that weeds are present but treatment is not likely to contribute to the spread of weeds. Only 
unit 29 is rated as ―High*‖ risk for spreading orange hawkweed because this plant is already 
in the area, it does not need direct sunlight to grow, and it is wind disseminated. The 
mitigation measure that prohibits disturbance during flower/ seed dispersal would reduce the 
risk of spreading hawkweed. Also, the hawkweed is being sprayed with herbicide, which 
reduces the density substantially.  Alternatives 2 and 3 are not any different than the No 
Action alternative with respect to the risk of spreading orange hawkweed. Once hawkweed is 
present in the ecosystem there is always a risk that it would spread regardless of treatment. 

The current weed density within the units is very low, only 89 acre infested within the 
treatment units and at a low density or canopy cover (less than 5 percent canopy cover – 
based on ocular estimate). When weeds are present at high density the site productivity can 
be diminished resulting in an increase in soil erosion or a decrease in native plants. When 
sites had 60 to 80 percent canopy cover of spotted knapweed, then an increase in 
phosphorous was detected (Thorpe, et al. 2006). Studies that detected an increase in sediment 
occurred on sites were knapweed represented 81 % of the vegetation (Lacey, et al. 1989). 
Since the current herbicide treatments have been able to keep the weeds at less than 5 percent 
canopy cover there has been no measurable impact to site productivity as a result of weeds. 
After the herbicide treatments, grasses re-colonize the site within the next year. 
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Cumulative Effect of Alternatives 2 and 3 

Past activities may have introduced weeds into the area but Alternatives 2 or 3 would not 
likely have an effect on spreading weeds, consequently there is not a cumulative effect. 
Alternatives 2 and 3 would not thin trees adjacent to existing weeds, so would not have a 
cumulative impact on exiting weeds. Also, mitigation measures would help prevent the 
introduction of new weeds. Unfortunately, there is always a potential for new weeds to 
become established and spread into thinned areas. Monitoring for establishment of new 
weeds after thinning (as described in the monitoring section below) would catch new 
infestations prior to spreading into thinned areas.  

Applicable Laws, Regulations, Policy and Forest Plan Direction for Alternative 3. These 
alternatives would not have a higher risk than the No Action Alternative with respect to 
spreading weeds; therefore, it is in compliance with the Forest Plan standard requirement to 
confine existing weeds. As a result, the alternatives comply with all other applicable 
direction. 

Summary and Conclusion 

All alternatives would be very similar with respect to the risk of spreading weeds. All 
alternatives have one unit that rated ―High*‖ (with an asterisk) risk because orange 
hawkweed is present within the unit and would spread regardless of the proposed treatment.  
The current herbicide treatment has reduced the density of orange hawkweed substantially, 
and the site would be thinned prior to or after flowering and seed dispersal which would help 
reduce spread. 
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Range  

Introduction and Statement of the issue   

Issue - There is a concern that the proposed Lonesome Wood 2 project may directly, 
indirectly or cumulatively impact livestock grazing. Only the Watkins allotment is within the 
treatment boundary.  Livestock on the Watkins allotment may be impacted by activities 
associated with treatment units. 

Since the Watkins allotment is the only allotment directly affected by the project, analysis is 
confined to the boundaries of this allotment. Other nearby allotments such as South Fork and 
Basin are considered in the cumulative effects analysis. 

Indicator - Indicators used to evaluate the effects of the treatment on the grazing allotment 

include the amount cows that would be displaced during the vegetation treatment and the 

degree to which the treatment would alter grazing utilization of the allotment (e.g., removal 

of natural fences or increase in forage area). 

Affected Environment 

The Watkins allotment is divided into two pastures called: 1) Upper Watkins and 2) Watkins. 
The Upper Watkins pasture encompasses the majority of the allotment. The primary grazing 
area in the pasture is a series of long meadows following Watkins Creek. Secondary grazing 
areas surround these meadows. Much of this pasture is considered unsuitable grazing for 
livestock because of heavy timber and/or steep terrain. The Watkins pasture is located in the 
large meadow on the alluvial plain next to the Hebgen Lake road FS #167. A corral is located 
in the southwest corner of this pasture. Most of this pasture has wire fence along the 
perimeter.  

The Watkins allotment is grazed from July 1
st
  to September 30

th
.  Management strategy uses 

deferred rotation, with 55 head of cow/calf. The permittee also has 18 head of cow/calf on 
the South Fork allotment (located one mile south of Lonesomehurst campground). The 
permittee does not have an alternative place to graze the cattle within the Hebgen Basin area.  

Methodology for Analysis 

Treatment units for each alternative were overlaid on the Watkins allotment boundary to 
determine which units overlap. The type of treatment in the overlapping units was considered 
to determine the effect of the treatment on livestock grazing.  

Direct and Indirect Effect of Alternative 1 (No Action Alternative) 

The No Action alternative would not alter vegetation. There would be no change from the 
existing condition hence, no direct or indirect effects. 

Cumulative Effect of Alternative 1. 

Since there are no direct or indirect effects, there are no cumulative effects. 

Spatial boundary (same for all alternatives):  The spatial boundary for the effects analysis 
includes Watkins allotment, South Fork allotment, and Basin allotment because they are on 
the west side of the lake. A map displaying the spatial boundary is included in the project 
file. 
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Temporal boundary(same for all alternatives):  The temporal limits for the effects 
analysis include five years following the treatment. Beyond five years, speculation on 
possible affects is too unpredictable. 

Applicable Laws, Regulations, Policy and Forest Plan Direction for Alternative 1 

This alternative is consistent with the Forest Plan requirements for range and vegetative 
diversity (pages II-19 and 20) because the activties do not detract from allotment activties 
and vegetative diversity is one of the end results of treatments. 

Direct and Indirect Effect of the Alternative 2  

The Watkins allotment is intercepted by Lonesome Wood 2 units 14, 15, 16, 17, 18 and 19. 

Units 14 and 15 are in the allotment but are not accessible to the cows at this time because of 
a fence along the southern edge of unit 15. Treating units 14 and 15 would not have an affect 
on the displacement of the cows, nor would it have an effect on pasture utilization. 

Units  17 and 18 are within the Watkins pasture, however livestock spend very little time in 
these areas because there is little suitable forage. Unit 16, which was logged in 1990, has 
suitable forage, and livestock do use this area. The primary grazing in Watkins pasture is 
directly adjacent to these units (along the east side of unit 16). Livestock grazing may be 
disrupted in the Watkins pasture if livestock are present when treatments occur in unit 16. 
The treatment units are not the primary grazing area so the livestock would simply move 
away from the units and out into the open meadow while treatments occur. Cattle would 
likely seek the shade of willows along the lakeshore instead of the timbered area, which may 
create trampling or grazing impacts to willows. However, these impacts are not expected to 
be long term or lasting. Livestock already use the willows for shade.  

Indirect effects of the Lonesome Wood 2 project are a potential increase in forage and graze-
able area once the tree canopy is thinned or removed. After treatment more sunlight would 
reach the forest floor, and grass/forb cover is expected to increase. The increase may be 
temporary since the tree canopy would grow back, but a number of years of increased forage 
production may be realized. 

In unit 18, livestock should not graze for several years after the underburn, depending on 
growing conditions such as drought. Livestock would have a negative effect on the recovery 
of soils and vegetation after a burn. It is unlikely that livestock would occupy the area, but 
the unit should be checked to make sure cattle are not utilizing the area for two years 
following the burn.  The natural barriers that keep cattle out of the proposed burn area at this 
time would remain in place so this is unlikely. 

Cumulative Effect of Alternative 2. 

Spatial and temporal boundaries are the same as Alternative 1.  

Cumulative Effects Checklist:  Past logging in unit 16 has increased the amount of available 
forage that is being utilized by cows. This is a beneficial effect. However, since cows can 
spread weeds (mostly houndstongue) there is a negative cumulative effect of increasing 
forage area. Since Alternative 2 would create more acres of secondary forage, there is a 
greater area at risk to weeds. 
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Applicable Laws, Regulations, Policy and Forest Plan Direction 

This alternative is consistent with the Forest Plan requirements for range and vegetative 
diversity (pages II-19 and 20)and helps to move this area toward Goal #13 to maintain or 
improve the forage resource (page II-1). 

Direct and Indirect Effect of the Alternative 3 

Alternative 3 has the same effects as Alternative 2 except that unit 17 is smaller and cows 

would not have access to unit 18. 

Cumulative Effect of Alternative 3. 

Spatial and temporal boundaries: Same as Alternative 1.  

Cumulative Effects Checklist:  Past logging in unit 16 has increased the amount of available 
forage that is being utilized by cows. This is a beneficial effect. However, since cows can 
spread weeds (mostly houndstongue) there is a negative cumulative effect of increasing 
forage area. Since Alternative 3 would create fewer secondary forage acres than Alternative 
2, the total area at risk to weeds is also less. 

Applicable Laws, Regulations, Policy and Forest Plan Direction:  

This alternative is consistent with the Forest Plan requirements for range and vegetative 
diversity (pages II-19 and 20)and helps to move this area toward Goal #13 to maintain or 
improve the forage resource (page II-1). 

Summary Conclusion 

There is very little difference between the two action alternatives and impacts to grazing. 
Both alternatives would increase forage within the treatment areas. The table below 
compares the alternatives with the different indicators.  

Table 24.  Alternative Comparison for Range 

Alternative Displacement Increase in secondary 

pasture 

1 None 0 acres 

2 Short term, minor impact 175 ac (units 17 & 18) 

3 Short term, minor impact 119 ac (units 17) 
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Recreation, Outfitting/Guides and Special uses 

This report addresses the potential effects of the proposed Lonesome Wood Vegetation 
Management 2 Project on the recreation resources within the project area. Affected 
environment descriptions and environmental analyses are based on general reviews of the 
project area, site-specific field reviews, outfitter actual use reports, and visitor use 
monitoring.  The Lonesome Wood Management 2 Project area lies within an area of high 
summer recreation use, moderate fall recreation use, and low winter and spring recreation 
use.  Types of recreation use include, but are not limited to, outfitting and guiding, hunting, 
fishing, trapping, camping, recreation residence use, swimming, boating, OHV use, 
snowmobile use, cross-country skiing, and mountain biking.  This analysis addresses 
recreation resource issues identified during project development and those identified by 
public scoping that have the potential to affect recreation residents, outfitters, and the general 
recreating public. 

Issues  

Vegetation management and aspen reinvigoration activities, including timber harvest, 
thinning, construction of temporary roads, skid trails, landings, and prescribed burning, could 
effect recreation in the following ways. 

Outfitting 

The proposed project could impact the recreation experience for outfitted clients. 

Of the six outfitters operating in the Lonesome Wood 2 project area, five of the outfitters 
have a wide range of operating areas outside the project area on the Hebgen Lake Ranger 
District.  Because of their wide ranging operational areas, these five outfitters will not be 
discussed in detail in this report.  Firehole Ranch however, conducts the majority of its day 
use horseback rides within or relativley near portions of the project area, and is limited by 
their permit to designated operating trails or areas that use the west shore of Hebgen Lake.  
As a result, Firehole Ranch‘s opportunity to take clients elsewhere during logging operations 
is more limited than for the general public or the other five outfitters.  Despite this relatively 
smaller operating area, the recreation experience for Firehole Ranch clients may only be 
affected within a small range of their overall backcountry area near units 14, 14A, 15, 30A, 
and 30B due to their ability to quickly remove themselves from the sights and sounds of the 
operations.  This issue is discussed in further detail below. 

Road Safety 

The proposed project could create unsafe road conditions. 

There is concern over the potential hazards of logging truck traffic on busy secondary roads.  
The Hebgen Lake road (Forest Road 167) has relatively high recreation traffic that 
diminishes steadily as the major attractions (boat launches, campgrounds, recreation 
residence groups and private residential areas) are reached as one travels further from 
Highway 20.  Of special concern are areas typically used by children, and traffic entering the 
Hebgen Lake road from side roads, especially near blind corners.  The character of the West 
Fork of the Denny Creek road (Forest Road 1735) is such that vehicle speed is naturally 
slow, but the road is narrow enough to create problems when a logging truck encounters 
oncoming vehicles.  Despite the busy nature of the roads and general topographical character, 
unsafe road conditions are a very minimal concern due to project design that incorporates a 
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speed limit, signs for the general public to make them aware of logging and fuels treatment 
work, and flaggers in specific locations where more safety measures are warranted then 
speed limits and signing alone.  This issue is discussed in further detail below. 

Recreation Access 

The proposed project could affect access to recreation sites. 

Recreation access would not be impeded except for some short-duration moments when 
equipment is entering and exiting areas, or when temporary hazards associated with the 
project threaten the road or trail (for example, tree felling).  Additionally, there are no long-
term impacts on recreation use associated with the project.  Some short-duration impacts may 
occur, such as a temporary closure of a dispersed non-fee campground or camping area while 
actual treatment operations are taking place.  However, multiple opportunities of a similar 
nature exist in the near vicinity.  Treatment operations would not take place within ¼ mile of 
recreation residences for safety, access, and disturbance reasons during the prime cabin 
visitation season which is during the Memorial Day weekend, and July 4

th
 week through 

Labor Day, except in unit 14 above the Hebgen Lake Road.  Furthermore seasonal 
restrictions placed on operations to protect eagle nests  would limit much of the potential 
disruption to recreation users during the busiest summer season as most operations would not 
occur until after August 15

th
 near active nests.   For these reasons, recreation access is 

determined to not be significant to the decision, and not discussed further. 

Recreation Experience 

The proposed project could affect the recreation experience because of logging noise and 
changes in appearance, such as, with soil disturbance, changes in the forest composition 
(including huckleberry patches).  

Soil disturbance and changes in forest composition are addressed in the soils and 
scenery sections, respectively.  Impacts to huckleberry patches are addressed in the 
vegetation section.   

By its nature, logging operations would produce noise. However, logging noise would 
have nominal impact on most recreationists due to its temporary nature and confined 
area, due to nearby opportunities for similar recreation activities, and due to existing 
background noise on Hebgen Lake.  Logging operations would compete with noise 
from boating traffic, OHV traffic, recreational vehicle and other vehicular traffic,  and 
water and beach activities.  Quiet recreation opportunities would still abound in the 
areas where they exist now.  All logging operations would be temporary in nature, 
and not have a lasting effect.  Therefore, the effects of logging noise would be minor 
and will  not be discussed further, except in the case of the outfitted public, as 
discussed separately. 

The proposed project could affect the recreation experience with road dust, logging truck 
traffic noise, and washboarding of the roads. 

The amount of road dust, washboarding, and traffic noise related to the Lonesome Wood 
Vegetation Management 2 Project is expected to be negligible relative to the existing 
road dust, washboarding and traffic noise from current traffic.  These effects are expected 
to be negligible because of the relatively small number of vehicles related to the project 
using the roads.  If the project lasts for 2 to 3 years, it is anticipated that only 5-10 
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logging truck trips per day during 4 months of possible operations due to timing 
retrictions would travel down the Hebgen Lake Road.  On many days zero to three trucks 
per day would be anticipated.  If the project takes longer to complete, up to a projected 3 
to 5 years for logging, and 8 to 12 years total, the logging truck traffic would be less 
during the operating seasons.  The operating season varies, but is limited to about 44 to 
88 days per year.  Vehicles trips associated with harvesting would also be expected to be 
very low, with personnel transport occurring once at the beginning of the day, and once at 
the end of the day, again on a sporadic basis.  Any impacts the logging traffic may have 
on the roads would be temporary, and due to the fact that the project would collect 
deposits from the contractor based on the number of trips the contractor takes on the road, 
any deleterious effects would be directly corrected by road maintenance from those 
deposits.  The amount of road dust, washboarding and traffic noise that could directly 
result from this project is minimal, relative to the effects from the volume of recreation 
and residential traffic on the Hebgen Lake Road and thus is not discussed further.  

Unwanted Activities 

The proposed project activities could create law enforcement issues due to potential access 
created by temporary roads. 

The Hebgen Lake Ranger District maintains an active law enforcement, off-highway 
vehicle (OHV) ranger program, and snow ranger program, for year-round patrol.  The 
general public regularly accesses the west side of Hebgen Lake on a year-round basis. 
The Lonesome Wood Vegetation Management 2 Project area falls within the regular 
patrol route of the OHV ranger and Law Enforcement personnel.  With the 
implementation of the Gallatin National Forest travel plan, roads are not open to 
motorized travel unless designated open.  During project work, temporary roads 
would be barricaded to public use, and would not be designated open routes.  Their 
access would be regularly patrolled, just as access to existing closed roads are 
currently patrolled.  Additional law enforcement problems related to temporary roads 
are not expected, and patrols would continue as normal.  Therefore, this issue is 
determined not to be significant to the decision, and not discussed further. 

Indicators 

 Outfitting 

Potential impacts to outfitter clients would largely be limited to effects on their recreation 
experience,  specifically the experience attributes of solitude,  and sense of naturalness.  Any 
effects to these attributes would be temporary due to short term/sporadic nature of the 
operations, timing restrictions and the competing noise associated with roads, developed 
recreation sites, and motorized recreation on a large reservoir that are near the treatment 
areas.  Noise levels and relatively high levels of human activity associated with logging and 
other thinning operations are within close proximity to roads and other recreation activities 
associated with Hebgen Lake, therefore measuring impact on client experience can be 
captured within generally the same site and sound impact zones of the recreation and road 
based activities clients must pass through to get into more remote backcountry settings. 
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Road Safety 

Road safety due to logging truck traffic can be measured by direct observation of truck 
driver‘s habits, especially in congested areas, and by other traffic monitoring, such as the 
number of accident reports (if any), or by the number of complaints received (if any). 

Affected Environment 

Outfitting 

Six outfitters have authorized use areas near the project area (Blue Ribbon Flies, MERT, 
Loomis Recreational, Yellowstone Alpen Guides, Sheep Creek Outfitters, and Firehole 
Ranch); five of these outfitters have reported actual use within or near the project area in the 
last five years.  With the exception of Firehole Ranch, the other five outfitters have 
substantial use areas in other parts of the Hebgen Lake Ranger District not associated with 
the treatment areas, and would have much less potential to be affected by their day to day 
operations than the operations of Firehole Ranch.  Because of this, these five outfitters will 
not be discussed in further detail.  Firehole Ranch guides horseback riding activities near the 
proposed units.  Actual use reports for the Firehole Ranch over the last 5 years show that 
primary activity occurs between mid-June and mid-September, with 3 to 6 clients per week 
using the Watkins Creek trail 215 and Coffin Lake trail 209. The beginning of a ride for 
Firehole Ranch clients may occur near project areas, but the ultimate destination of the rides 
is typically a backcountry setting such as Coffin Lake or Upper Watkins Creek that are well 
beyond sight and sound of the project activities.   The affected environment does not include 
the entire operating area of the Firehole Ranch, and is limited to within ½ mile of units 14, 
14A, 15, 30A, and 30B that are within proximity to trails utilized by Firehole Ranch clients 
for their backcountry experiences.  

Road Safety 

Forest Roads 167 (Hebgen Lake road) and 1735 (West Fork of Denny Creek road) are the 
primary areas of traffic concern.  FR 167 is wide, for the most part, with numerous curves, 
some blind curves, and sustains a moderate level of traffic that includes entering and exiting 
traffic, vehicles towing trailers and campers, motor homes, ATVs, and vehicles towing horse 
trailers.  In the vicinity of the campgrounds and recreation residences, children can be found 
on or crossing the road on foot, bikes, or ATVs.  FR 1735, and other smaller roads in the 
project area, are narrow, winding and hilly.  People using these roads comprise a mix of 
permanent residents, seasonal residents, and visitors from around the nation.  Logging would 
be limited in scope and duration so that much of the busy summer season prior to August 15 
would be free from logging truck traffic interaction with the general public.  Design criteria 
for the project would incorporate public safety as a primary focus to limit any terrain factors 
or use patterns that may pose any serious safety issues. 

Applicable Laws, Regulations, Policy and Forest Plan and Travel Plan Direction 

Gallatin National Forest  Plan  Direction 

The alternatives to not deter from a broad spectrum of recreation opportuniteis in a variety of 
settings  so the proposal is consistent with Forest Plan goals for recreation (p. II-1) in 
Management Area 1 (p. III-2) and MA 5 (p. III-14). Habitat improvement projects that are 
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compatible with developed recreation use may be scheduled.   The standards also ―permit‖ 
vegetative management to provide diverse vegtative patterns. 

The treatments proposed provide for the safety and enjoyment of users by eliminating 
excessive wildland fuel accumulations to allow safer access, removal of hazard trees and 
controlling damaging agents (beetles).  A diverse vegetative pattern would be the outcome of 
treatment prescriptions in reflecting the various stand conditions.  For these reasons, thinning 
enhances the recreational values.  The alternatives are consistent with all applicable Forest 
Plan standards. 

Methodology for Analysis 

Outfitting 

Treatment units for Lonesome Wood Vegetation Management 2 Project were compared to 
the permit maps authorizing areas of use for permitted outfitters, and to topographical maps 
to check for potential impact areas.  Outfitter actual use reports were used as a basis to 
determine potential impacts to outfitted operations.  Outfitter discussions were also used as a 
basis for determininig impacts to operations.  Other factors limiting the timing of treatment 
options relative to outfitter operations were considered in the analysis, such as spatial and 
temporal constraints on treatment options due to wildlife and other concerns.  Actual use 
records and mapping comparisons to the treatment areas show that the majority of the 
outfitted use would be outside the visual and audible range of project treatments, as the goal 
of the trips is typically to reach backcountry locations such as an upper basin, high divide, or 
Coffin Lake.  

Road Safety 

Treatment units for Lonesome Wood Vegetation Management 2 Project were overlaid on the 
Gallatin Forest map to determine the estimated location, amount, and duration of logging 
truck operations.   

The majority of the logging truck activity on the Hebgen Lake Road, would take place south 
of the Firehole Ranch and Cozy Corners, along the road corridor to the vicinity of the 
Lonesomehurst Campground and Recreation Residence group.  However, within this area, 
there can be minor levels of recreation traffic, as well as residential traffic. 

The duration of the project, and the amount of truck traffic cannot be determined with 
certainty due to the variability of extended harvesting operations.  It is anticipated that all 
phases of the project would take a maximum of  8 to 12 years, but that logging traffic 
associated with brushing and harvesting would only take a maximum of 3 to 5 years.  The 
proposed size of Lonesome Wood Vegetation Management 2 Project is expected to require, 
as a minimum, zero to three trucks per week, on a sporadic basis; and as a maximum, 7 to 10 
trucks per day, during the harvest season (either the summer or fall), over 2 – 3 years.  If the 
brushing and harvesting components of the Lonesome Wood 2 project take 3 – 5 years to 
complete, the numbers of trucks using the road on any given day would drop significantly.  
This reduced number is a result of the fact that the amount of timber harvest would remain 
the same, but the harvest operations would be spread out over a longer time period.   
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Spatial Boundary and Temporal Boundary (common to all alternatives) 

Outfitting 

The analysis area comprises the authorized outfitter areas or trails that coincide with the 
proposed treatment areas, and the authorized outfitter areas or trails outside the treatment 
areas that could be reasonably impacted by treatment operations (for example, logging 
operations could impact the recreation experience for a reasonable visual or hearing distance 
in the same drainage within approximately ½ mile).  Actual use reported by the Firehole 
Ranch in the last 5 years in the project area is primarily day-use horseback rides up the 
Watkins Creek and Coffin Lake trails.  Assuming the clients ride horses from the ranch to the  
Watkins Creek trailhead, clients could possibly see/hear any mechanical treatments taking 
place in units 14, 14A, and 15 withinWatkins Creek drainage while on their rides, and units 
30A and 30B if using Lionhead Trail 217. 

The Firehole Ranch operating season runs from May 1 to October 1.  However, use reports 
from the last 5 years show actual use from June 14 – September 22.  The prime operating 
season (3 – 6 clients per week) runs from June 14 through Labor Day.  Outside the prime 
season, post-Labor Day through the end of the 3rd week of September, there is generally less 
than 2 clients per week.  Factoring in wildlife restrictions and mitigations to limit exposure 
for Firehole Ranch clients, and prime use seasons for clients, the temporal boundary is 
essentially limited to August 15- September 1st annually for the duration of the project in 
regard to Firehole Ranch clients.  No effects are anticipated beyond the treatment period and 
project duration.   

Road Safety 

The analysis area comprises the Hebgen Lake Road from Highway 20 to its end just beyond 
the Clark Springs Recreation Residence tract, and the West Fork Denny Creek Road from 
Highway 20 to the end of the project area in unit 31.  There would be a speed limit enforced  
for FSR 167 during the life of the project.  Portions of Hebgen Lake and West Fork of Denny 
Creek road do have speed limits for the public on sections under county jurisdiction near 
Highway 20.  On portions of FR 167 in the project area, traffic concerns are related to speed 
from the public.  On FR 1735 traffic concerns are related to narrow travel lanes.  Logging 
truck traffic on FR 167 and FR 1735 effects are limited to short duration effects, and project 
specific safety measures including signs, speed limits on project personnel, and flaggers 
would limit negative consequences from the project.  No additional harvesting projects are 
anticipated with the Lonesome Wood Vegetation Management 2 Project in the reasonably 
foreseeable future.  No cumulative effects are expected.   

The temporal boundaries for road safety effects are limited to the treatment period.  The 
Lonesome Wood 2 logging operations are anticipated to last between 2 to 5 operating 
seasons, on a sporadic basis, and perhaps as long as 5 to 10 seasons, dependent on timing 
restrictions.  The shorter the time period, the higher the logging truck traffic density.  At its 
highest density, logging truck traffic is expected to be around 5 to 10 trucks per day, on a 
sporadic basis, with truck traffic dropping to zero to three times per week at many times.  
The effects of the logging truck traffic are of short duration.  Except for undefined 
stewardship projects, no other projects are anticipated in conjunction with the Lonesome 
Wood 2 project, and there are no additive effects associated with the logging trucks. 
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 Direct and Indirect Effect Alternative 1 (No Action Alternative) 

Outfitting 

Under the No Action Alternative, there would be no interruptions to outfitting operations. 
Outfitters would continue to operate as per their permits.  Risk of wildfire in portions of the 
project area, where the public recreates and where the outfitters operate, would continue to 
increase as fuel builds and the forests continue to get denser.  Risk to evacuees and homes in 
case of wildfire would remain high.  In addition, under certain wildfire scenarios, the risk to 
fire fighters would be too great to dispatch them into the project area to fight fires or assist in 
evacuations. 

Road Safety 

Under the No Action Alternative, there would be no logging, and no need for logging trucks.  
Risk to recreationists and outfitter clients and staff driving on the road would not change 
from the existing situation.  

Cumulative Effect Analysis of Alternative 1 (No Action Alternative)  

Outfitting 

There are no cumulative effects from the No Action Alternative on day-to-day outfitting 
operations.  However, the potential risk to outfitter clients as wildfire evacuees increases 
each year with unmanaged vegetative growth along the evacuation route. 

Road Safety 

Under the No Action Alternative, there are no logging operations, and thus no cumulative 
effects on road safety issues related to logging trucks. 

Direct and Indirect Effect of the Alternative 2 ( Proposed Action Alternative) Effects Analysis:   

Outfitting 

Under the Proposed Action Alternative, treatment options would take place with mitigations, 
such as timing restrictions, thereby limiting impacts to the recreation experience of outfitted 
clients.  Mitigation would limit mechanical treatment in the areas that contain outfitter actual 
use reported in the last 5 years (2004-2009). Impacts to the recreational experiences of 
outfitted clients are possible for a short period of time in a relatively small portion of the area 
they would be utilizing.  For much of the project area, operations are limited to August 15

th
 

through December 1
st
 due to wildlife concerns.  Due to project timing restrictions on 

mechanical treatment and the vast majority of the Firehole Ranch operations taking place 
prior to the beginning of most treatment operations, mostly minor indirect effects are 
anticipated to client experiences.  Efforts to reduce impacts on outfitter operations are 
incorporated in the action alternatives (Chap. 2 p. 42). 

Road Safety 

Under the Proposed Action Alternative, logging would take place, and logging truck traffic 
would occur.  Project design would include a speed limit to reduce conflicts with log truck 
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drivers and the general public.  Risk to evacuees and homes would be reduced, escape routes 
would be enhanced.   

Cumulative Effect Analysis of Alternative 2 (Proposed Action Alternative)  

Outfitting 

Under the Proposed Action Alternative, there would be no cumulative effects on outfitting 
due to the temporary influence of treatment operations on outfitting operations and required 
mitigations.  Risk to clients under evacuation conditions would be reduced after completion 
of treatment operations.  

Road Safety 

Under the Proposed Action Alternative, there would be no cumulative effects related to 
logging trucks versus road safety due to the temporary nature of the logging operations and 
public safety design features built into the project. 

Direct and Indirect Effect of the Alternative 3 (Moose Mitigation Alternative)Effects Analysis:   

Outfitting 

Under the Mitigation Alternative, treatment options would take place with mitigation, such as 
timing restrictions, thereby limiting impacts to the recreation experience of outfitted clients.  
Mitigation would limit mechanical treatment in the areas that contain outfitter actual use 
reported in the last 5 years (2004-2009). Impacts to the recreational experiences of outfitted 
clients are possible for a short period of time.  For much of the project area, operations are 
limited to August 15

th
 through December 1

st
 due to wildlife concerns.   Due to project timing 

restrictions on mechanical treatment and the vast majority of the Firehole Ranch operations 
taking place prior to the beginning of most treatment operations, minor indirect effects are 
anticipated to client experiences. Under Alternative 3, three units (10,11, and 14) would have 
smaller treatment acreages compared to Alternative 2 which would reduce the amount of 
time needed to treat those units.  This would reduce temporary disturbance levels for 
outfitted clients as compared to alternative 2, and would reduce log truck traffic by a small 
degree.   Timing restrictions on mechanical treatment to reduce impacts on outfitter 
operations are included in the action alternatives (Chapter 2, p. 42). 

Road Safety 

Under the mitigated alternative logging would take place, and logging truck traffic would 
occur.   Project design includes a speed limit which would reduce conflicts between log truck 
drivers and the general public.  Risk to evacuees and homes would be reduced, escape routes 
would be enhanced.   

Cumulative Effect Analysis of Alternative 3 (Mitigation Alternative)  

Outfitting 

Under the mtigation alternative there would be no cumulative effects on outfitting due to the 
temporary influence of treatment operations on outfitting operations and required 
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mitigations.  Risk to clients under evacuation conditions would be reduced after completion 
of treatment operations. 

Road Safety 

Under the mitigation alternative, there would be no cumulative effects related to logging 
trucks versus road safety due to the temporary nature of the logging operations and public 
safety design features built into the project. 

Conclusion:   

Under Alternative 2, treatment unit layout and design, coupled with mitigation measures, 
would provide adequate protection to outfitters and clients, and would increase the safety 
potential of forest road users in the project area.  Alternative 2 would be consistent with all 
applicable laws, regulations, and policy. The project would be consistent with Forest 
direction related to recreation management including the Gallatin National Forest Plan 
Forest-Wide Standards for Recreation and Recreation Opportunity Spectrum (ROS) classes, 
and the current Gallatin National Forest Travel Plan. 

Under Alternative 3, treatment unit layout and design, coupled with mitigation measures, 
would provide adequate protection to outfitters and clients, and increase the safety potential 
of forest road users in the project area.  Alternative 3 would be consistent with all applicable 
laws, regulations, and policy.  The project is consistent with Forest direction related to 
recreation management including the Gallatin National Forest Plan Forest-Wide Standards 
for Recreation and Recreation Opportunity Spectrum (ROS) classes, and the current Gallatin 
National Forest Travel Plan.  Due to a reduction of approximately 300 treatment acres in 
Alternative 3, there would be a relative reduction in disturbance to client recreation 
experiences due to less logging operations, and fewer log truck and project personnel on the 
roads. 

  Table 25.  Alternative Comparison for Recreation, Outfitting and Special Uses. 

Alternative Effects Cumulative Effects 

1. No Action No impacts to outfitters 

No road safety risks fromlogging 
trucks 

No cumulative effects on 
outfitting operations 

Risk to wildfire evacuees 
continues to grow. 

No cumulative effects related to 
safety of logging trucks 

2. Proposed 
Action 
Alternative 

Recreation experience impacts to 
outfitter clients would be limited 
due to temporary nature of 
operations and mitigations. 

Risk to wildfire evacuees and 
homes reduced. 

Safety risk from logging trucks 
minimal due to temporary nature 

No cumulative effects on 
outfitter operations. 

Reduced risk to outfitter clients 
under evacuation conditions. 

No cumulative effects from 
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Alternative Effects Cumulative Effects 

of operations and mitigations.  logging truck operations. 

3.Mitigated 
Alternative  

 

Recreation experience impacts to 
outfitter clients would be limited 
due to temporary nature of 
operations and mitigations.  There 
would be less effect on solitude 
due to 300 fewer treatment acres. 

Risk to wildfire evacuees and 
homes reduced. 

Safety risk from logging trucks 
would be minimal due to 
temporary nature of operations 
and mitigations.  There would be 
less logging traffic due to 
approximately 300 fewer 
treatment acres.  

No cumulative effects on 
outfitter operations. 

Reduced risk to outfitter clients 
under evacuation conditions. 

No cumulative effects from 
logging truck  operations.   
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Scenery 

Issues 

Certain elements of the proposed vegetation management activities could lower the quality of 
the scenery from key observation points and areas, as well as from some private land.  
These elements include slash piles, skid corridors and temporary roads, stumps, unnatural 
vegetation patterns and increased exposure of constructed features formerly hidden by 
vegetation  

Removal of wildland fuels may help reduce the probability of a stand replacing fire.  Stand 
replacing fires are often considered undesirable by residents and recreationists when it 
dominates entire viewsheds, especially where the visual buffering, setting and  visual 
landscape component provided by the forest is considered desirable.  

Aspen is generally considered a desirable scenery component, especially where evergreen 
conifers are the dominant tree type.  This project could increase aspen presence. 

Scenery is a relevant and important concern in this project.  Mitigation measures 
incorporated in the alternatives in mitigation common to action alternatives would minimize 
impacts to scenery and ensure timely restoration so that all units in both action alternatives 
would meet Forest Plan standards for scenery.   

Affected Environment 

Mountains, forest, meadow areas: This project area is located in the lower portions of the 
most critical viewshed for this project, which is the dramatic backdrop that Hebgen Lake 
anchors for viewers along the northeast shore.  To those viewers, the far shoreline just above 
the lake appears as a combination of gently sloping open meadows and very open and patchy 
conifer stands, occasionally interspersed with some aspen stands.  The conifers in this lowest 
band generally display strong canopies, most of which extend to the ground.  Above these 
lower trees, is a band of densely tree-covered slopes that rise up to open treeless ridges and 
peaks, along with some sparsely and patchy tree-covered slope faces just below tree line. The 
character of the tree line varies widely, depending upon the slope aspect, moisture, rockiness 
and other factors.  Some of the ridges to the north end of the project area have open gullies 
that extend down toward the middle of the slope.   

From all along Highway 287 and from the middle of the lake, densely treed slopes appear 
obviously altered, especially in winter when snow is on the ground.  This is due to the visual 
dominance of abrupt, straight edges left by some of the large, geometrically shaped  clearcuts 
and other harvests and especially the roads that formed the flat uphill edges of old cable-
harvested units.  All of those visually dominant clearcuts that are visible from the Highway 
287 corridor are outside and uphill of this project area. There are two old tractor-harvested 
areas immediately downhill of the Contour Road, adjacent to proposed unit 26, that are 
visible at such a horizontally oblique angle from any point along the Highway 287 corridor 
that their straight edges are barely, if at all, discernible.  Those two units are not at all visible 
from the very east end of Highway 287 since they are blocked by Horse Butte. Even on a 
clear day and with snow on the ground, the northwestern edge of the northernmost old unit 
would appear broken up, foreshortened and not visually dominant at all. However, the 
eastern edge of proposed unit 17 abuts an old clearcut that left a visibly dominant straight 
edge.  Most of these harvests that are still very visible date from after 1960. 
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From the Hebgen Lake Road (FS 167),  as it winds along the southwest shore of the lake, in 
and out of forest or alongside meadows or patchy treed areas, only portions of a few of the 
large existing clearcuts are visible.  However, since even before the Gallatin National Forest 
Plan (1987), there has been timber harvesting along the Hebgen Lake Road.  From the road 
itself, there is evidence of logging, though in general it is not dominant.  Some of the old 
harvested areas are full of tightly spaced lodgepole pine trees that are 20 feet tall and, in 
places, contrast with the scattered indiviual taller tree that tend to be suppressed older trees 
indicated by their small diameter and small crown.  The trees stand out visually above the 
dominant canopy.  The edge of an old clearcut, along the eastern edge of proposed unit 17 
(mentioned above), does appear visibly dominant from the Hebgen Lake Road. 

Buildings and constructed features:  From along the northeast shore, buildings and other  
constructed features that are on both private and national forest land, accessed by the Hebgen 
Lake Road, are, with a few exceptions, very minimally visible.  The exceptions are a few 
structures on private land that are out in the open and are more visible.  Those features, along 
with shoreline improvements, such as docks and boat launches and campgrounds, become 
more visible to boaters who approach more closely.   During the high season, groups of 
vehicles parked at the recreation sites are discernible from the Highway 287 corridor, but are 
not dominant.  As viewed from the Hebgen Lake Road, except for the very open southern 
end of the project area from south of Basin Station Cabin up to around Lonesomehurst 
Campground, most of the houses and other constructed features are either not at all visible or 
not visually dominant.   

Applicable Laws, Regulations, Policy and Forest Plan Direction 

The Gallatin National Forest developed the Forest Plan Visual Quality Objectives (VQOs) to 
provide guidance for all landscape-altering activities (Forest Plan p. II-16), based upon 
procedures set out in the National Forest Landscape Management, Volume 2, Chapter 1, The 
Visual Management System, FS, USDA, Agriculture Handbook No. 462, 1974.  The Forest 
Plan glossary defines the term Visual Quality Objective as ―A desired level of scenic quality 
and diversity of natural features based on physical and sociological characteristics of an area.  
[VQO] Refers to the degree of acceptable alterations of the characteristic landscape.‖   

The Forest Plan in the Management Area descriptions provides general scenery guidance  
that is clarified for all areas within this project in the VQO maps (July 1987) that specify the 
VQOs for this project as being: 

Retention for those units, or portions of units, proposed on the land generally between the 
Hebgen Lake Road and Hebgen Lake that are visible from the lake or the Highway 287 
corridor.  Retention is defined by the Forest Plan Glossary as ―Human activities are not 
evident to the casual Forest visitor.‖ 

Partial Retention for the area immediately along both sides of the Hebgen Lake Road (FS 
167) and for those units (or portions of units) proposed uphill (west and southwest) from 
the Hebgen Lake Road, including units 30, 31 and 32 that are visible from the lake, 
Highway 287 or from the Hebgen Lake Road.  Partial Retention is defined as ―Human 
activities may be evident but must remain subordinate to the characteristic landscape.‖ 

Partial Retention for the immediate views from the designated recreation sites within the 
project area, such as Lonesomehurst, Cherry Creek and Spring Creek Campgrounds and 
the recreation residence tracts (all within Management Area 1: Developed Recreation 
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Sites). The Forest Plan management goal for MA 1 is to ―Maintain these sites and 
facilities for the safety and enjoyment of users‖.   

Environmental analysis and project design will detail how visual quality objectives would be 
utilized.  This analysis is consistent with the applicable Forest Plan standard (p. II-16).  The 
effects analysis centers discussion on these objectives. 

Methodology For Analysis:  

The following steps were used for analyzing the effects to the scenery resource. 

The project area was observed from the Highway 287 and Highway 191 corridors and the 
Hebgen Lake Road. 

Proposed units were observed from the Highways 287 and 191, the Hebgen Lake Road, the 
Contour Road and the recreation sites along the Hebgen Lake Road and the Forest 
Service recreation residence tracts in the area. 

Existing condition was determined by viewing aerial photographs and by subsequent truthing 
on-the-ground,  which also helped to determine proximity of proposed units to old 
existing harvested areas.  

Effects analysis was conducted by comparing the amount and method of fuel thinning being 
proposed with the existing condition of the forested areas and the angles and distances 
from which they would be viewed.  

The spatial bounds for this project analysis are basically the land that is visible from key 
observation points and corridors that look into the project area.  The key observation points 
and corridors are: Highway 287; Hebgen Lake; the Hebgen Lake Road; Highway 20; and the 
developed recreation sites along the Hebgen Lake Road.  The area is bounded by Highway 
287 vicinity on the northeast, the rough line formed by the uphill edges of the units on the 
southwest and west, and the Hebgen Lake Road on the east near the Basin Station Cabin.   

Spatial bounds for analysis of cumulative effects of this project include all of the above, but 
extend to the visible skyline (edge of the viewshed) in the west and southwest.     

Temporal Bounds:  The description of visual effects are based upon how the project area 
would look at the end of one year after all of the thinning, slash burning, temporary road 
restoration and prescribed under-burning has been completed.  It also considers the existing 
visual effects from harvests and associated road construction  dating from approximately 
1960 to the present. The year 1960 is the time after which the harvests that are still somewhat 
evident were implemented.  

Direct, Indirect and Cumulative Effects Of The No Action Alternative 

If no action were implemented in the project area, an indirect effect would be that the forest 
and developed urban interface areas could be more at risk for an unusually large crown fire.  
Crown fires in forested areas such as these may result in large areas or entire viewsheds that 
have primarily blackened dead shrubs and trees for many years, whereas fires that drop down 
out of the crowns usually cause more vegetative mosaic patterns, leaving some unburned 
areas.  Very large areas or entire viewsheds of crown fire that cause a drastic change in the 
character of the scenery is often viewed as undesirable by people who live in, recreate in or 
use those forested areas.   
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Another indirect effect of the no action alternative would be that the aspen stands might 
continue to become smaller as they are encroached upon by the conifers.  Along the Hebgen 
Lake Road, the aspen component provides a desirable year-round visual contrast to the 
conifers, that is visible not only from the Hebgen Lake Road but from the northeast side of 
the lake as well. 

One direct effect of the No Action Alternative would be that the work of proposed unit 17, to 
mitigate the visual effects of a past adjacent harvested area would not be accomplished. That 
area would continue to visually dominate, especially from the Hebgen Lake Road and not 
meet the Forest Plan standard of Partial Retention due to the straight lines and abrupt edge.    

There would be no short-term cumulative effects to the scenery resource if the No Action 
Alternative were implemented.  However, if fuel reduction activities were not accomplished, 
the risk for a scenery character changing fire event would, most likely, continue to increase.  

Direct, Indirect and Cumulative Effects Of Action Alternative 2 

Reducing fuel in the project area would have the indirect effect of decreasing the probability 
of a large scale immediate and long lasting change in the character of the scenery due to a 
stand replacing fire.   However, even the fuels reduction work proposed in this Action 
Alternative 2 would not eliminate all risk to the scenery from crown fires.  

The thinning, prescribed fire and other associated activities would have direct effects on the 
scenery. Those effects depend upon the specific activities or combination of activities 
proposed. 

Thinning:  As described in other sections of this NEPA analysis, the type of thinning that 
would be done to accomplish the desired level of remaining fuel depends upon the trees that 
are in each unit.  Where there are trees over 6‖ in diameter, they would most likely be logged 
using ground based equipment.  In those areas, roughly 50%-60% of the trees, of all age 
classes and sizes, would be removed.  Trees that are smaller than 6‖ in diameter would either 
be hand thinned (on slopes over 35%) or machine thinned (on slopes under 35%). 

The effects to the scenery of that thinning work depend upon the current visual 
characteristics of the units.  After thinning, all treated areas would appear more open, as seen 
in the immediate foreground from the Hebgen Lake Road and recreation sites along the road, 
and as seen in the middle ground from sites along or adjacent to Highway 287.  From 
Highway 287, that openness would become most apparent in the winter when more white 
ground would be visible between trees on the steeper slopes, as compared to similar aspect 
slopes where no thinning was done outside the project area.  However, when viewed from the 
northeast side of the lake the visual result would still meet the VQO of Partial Retention  due 
to the  incorporation of scenery design features for treatment of the edges and leave trees. 

Compared with the affects to viewers near and along Highway 287, the visual result of the 
thinning and associated activities would be more visible to viewers, in their foreground, 
along the Hebgen Lake Road and in the recreation sites, especially in the first few years. 
Where much of the forested areas along the Hebgen Lake Road and recreation sites appear 
fairly dense, with some leaning and down deadfall, these areas would appear more open.  The 
dense Douglas fir stands that generally have crowns that are fuller than the lodgepole pine, 
would result in being more open and park-like, and viewers would be able to see more of the 
trunks and farther into the woods than now.  The lodgepole pine, in places, has grown very 
densely and appears almost impenetrable, with so many small diameter trees.  Since these 
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areas are currently so dense, they would look very different to viewers who are familiar with 
the area.  However, by implementing the scenery design features for leaving the largest or 
healthiest trees, grouping trees, transitioning into unthinned areas, the thinning treatments 
would not become visually dominant to casual observers.  Where the tall spindly lodgepole 
trees form walls or are adjacent to younger fuller trees, they accentuate the old harvests.  
Since some of those old lodgepole trees would be thinned or removed, along with some of 
the younger trees, the visual effect of that contrast would be reduced or eliminated. 

The western edge of Unit 1 that appears on the map to form a straight line along the Roadless 
boundary and Unit 2, would not end up appearing straight when viewed from Highway 287.  
This is because portions of unit 1 would not be mechanically thinned due to steepness and 
dominance of small trees and so portions of Unit 1 would be treated the same as Unit 2 and 
thus would appear similar after the work is completed. In addition, where the mechanical 
treatment of Unit 1 would abut the hand-thinning in Unit 2, a transition area between the two 
prescriptions would prevent the edge between the two units from becoming a distinct line 
visually dominant to viewers along Highway 287. 

 The eastern edge of unit 17, near where the ―Willows‖ dispersed camping road heads 
northeast, abuts an old harvested area, where there is a section of very visible straight edge. 
The forest thinning in Unit 17, for both alternatives, would break up that straight-appearing 
edge by removing trees to create some holes of varying sizes and spacing.  This area is very 
visible to Highway 287, as well as to viewers on the Hebgen Lake Road area.  Since the trees 
in unit 17 are predominantly fairly dense, tall and spindly lodgepole pine, the thinning would 
leave a combination of various clump sizes or very small groupings, such as 5 trees together, 
to give the impression of larger individuals, especially when viewed from across the lake.  
The clumps would be staggered so they do not line up when viewed from across the lake.  
These actions would mitigate the already harvested area to the east of 17 and bring it up to 
meeting its assigned Forest Plan VQO of Partial Retention.  

Unit 30a, 31 and 32 may result in improved visual variety as aspen fills in with less 
competition from conifers.  

Mechanized Thinning: In all areas where there would be logging, there would be some skid 
trails and temporary roads that would be visible in the short term in the foreground.  
Landings for temporary decks, equipment or possibly some slash piles, in most areas, would 
be located back away from the Hebgen Lake Road, thus minimizing visual dominance to 
viewers.  However, due to required grizzly bear mitigations, there would be landings 
immediately along the Hebgen Lake Road in six locations. Those temporary landings right 
along the road would not be visually dominant in the long term for a few reasons:  1) 
placement of landings would avoid steep areas so no cutting, filling or grading would be 
necessary; 2) the adjacent thinning and edge treatment would reduce the visual dominance of 
the openness of the landings; 3)  after all hauling and piling is completed, the landings would 
be scarified and seeded;  4)  the area directly underneath the landing piles that would 
eventually be burned, then monitored to ensure that no large unburned materials remain 
visually dominant and that the area is revegetating properly.  

By incorporating into the project design and implemention specific design features  for 
temporary roads, skid trails and landings, these elements would not end up being visually 
dominant after all project-related activities have been completed.   For a few years, some 
stumps would be visible, but standard contract provisions require stump height to be less than 
12‖ that issue would be minimized.  Within a few years the stumps would become less 
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visible after the cut surfaces start to turn gray and after grass, forbs and other lower 
vegetation grow.  In the aspen stands, aspen shoots start to fill in with increased sunlight 
hitting the ground and less competition for the sunlight.  Those few stumps that remain 
visually dominant after a few years would be cut lower. 

Prescribed under burning:   None of the units in which under burning is proposed as the 
primary fuel-reduction treatment are immediately adjacent to either the Hebgen Lake Road or 
any other recreation site roads or developed areas.  The visual effects of the under burning 
would be hardly discernible from the Highway 287 side of the lake.  From there, any 
intermittent crown torching would appear as a natural occurrence to the casual viewer.   
However, there are locations visible in the foreground of the Hebgen Lake Road where this 
project proposes to open up areas of approximately 100 feet around existing aspen stands by 
removing conifers and possibly using some prescribed under-burning to remove some of the 
slash and further stimulate growth of the aspen.  The visual effect of this under-burning 
would initially blacken the ground, any cut stumps and the bases of many of the tree trunks 
within the burn.  Most of that black would disappear within a year or two, leaving the stumps 
less visible, and herbaceous plants, encouraged by a flush of available nitrogen and more 
sunlight, would start to green up. Any intermittent tree crown mortality would appear as red-
needled trees during the first or second year, and then the needles would fall leaving a 
standing dead tree.   

Cumulative Effects of Alternative 2:  The cumulative effects of this alternative when viewed 
from the Highway 287 corridor, would be to introduce some beneficial, subtle visual variety 
into the lower portion of the overall predominantly conifer band which would help reduce the 
focus on the old, visually dominant (especially in winter) existing large cable-harvested 
clearcuts that are higher up on the slopes out of this project area. Generally, where there is 
enough distance for viewers to see the proposed units at the same time as the old existing 
harvests, the viewer would not be close enough to easily discern details like stump faces.  At 
that distance the patterns resulting from this proposed alternative would not be visually 
dominant.  For more information on specific activities related to cumulative effects see the 
cumulative effect checklist for scenery in the project file. 

Direct, Indirect and Cumulative Effects Of Action Alternative 3 

Other than some subtle visual differences discernible to viewers in the Highway 287 corridor, 
on the Hebgen Lake Road and in the recreation sites, the direct, indirect and cumulative 
effects of Alternative 3 would be very similar to those in Alternative 2. 

The major difference of Alternative 3 (from Alternative 2) is that there are approximately 
250 fewer acres of mechanized thinning and 75 acres fewer of hand thinning.   Of those 
differences in Alternative 3 (from Alternative 2), the reduced acres in units 7 and 11 and the 
elimination of unit 12 would be primarily the only visible differences to viewers along 
Highway 287 and the adjacent subdivisions.  

Conclusion:  As stated at the beginning of this specialist report, scenery is a relevant and 
important concern in this project.  However, since the proposal would incorporate design 
features to mitigate potential negative effects to the scenery, the two action alternatives 
would meet Forest Plan standards for scenery and would help reduce (though not eliminate 
entirely) the risk of large portions of the viewshed along Hebgen Lake being affected by a 
crown fire.  As discussed previously in this report, the old harvest area immediately to the 
southeast of unit 17 left an unnaturally appearing straight edge that currently does not meet 
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the FP standard.  Both action alternatives would mitigate that, whereas the No-Action 
Alternative (Alternative 1) would do nothing to improve that situation and not reduce the risk 
of a large crown fire. 
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Sensitive Plants 

Introduction  

Sensitive species are those plants and animals identified by a Regional Forester for which 
population viability is a concern as evidenced by a significant current or predicted downward 
trend in population numbers or density or a downward trend in habitat capability that would 
reduce a species‘ existing distribution (FSM 2670.5.19).  All Forest Service planned, funded, 
executed or permitted programs and activities are to be reviewed for possible effects on 
sensitive species (FSM 2672.4). Proposed vegetation management activities may impact 
sensitive plant species.   

Discussion 

The sensitive species program is intended to be pro-active by identifying potentially 
vulnerable species and taking positive action to prevent declines that will result in listing 
under the Endangered Species Act.  The Gallatin National Forest (GNF) recognizes 18 
sensitive plant species (Table 26).  The list was updated in 2011.  A variety of habitats are 
found within the project area.  Most of the units are forested with a variety of age classes.  
Some units have dry to moist grass/forb meadows, sagebrush, or open parklands with a 
combination of mature Douglas fir, aspen stands and lush meadows.  The elevation of the 
project area is out of the range of several of the species on the Gallatin National Forest 
Sensitive Plant list (Table 26).   

Sensitive plant surveys were conducted in the project area to evaulate the potential effects of 
project activities on sensitive plants. Comparisons of habitats and soils were initially mapped 
for several of the species on the GNF Sensitive Plant List.  The soil map was overlaid to help 
in  determining if Austin‘s knotweed would be present in the project area.  This species is 
known from shale derived soils.  Likewise, Shoshonea and small-flowered columbine are 
associated with limestone parent materials. 

Field surveys were conducted on foot paying particular attention to habitats that were most 
likely to have sensitive species.  These included open meadows, riparian areas, seeps and 
springs.  All representative habitat types were surveyed, but some units were not surveyed if 
they had habitats similar to neighboring units that were surveyed with no sensitive plants 
found.  Therefore, some units were surveyed carefully, some were given a cursory survey, 
and some units were not surveyed. Likewise, this report does not discuss each unit 
individually, but rather, discusses habitats and the likelihood of sensitive plants to occur in 
those habitats.  Where sensitive plants were found, a more detailed description is provided. 

Several sensitive plant surveys were conducted specifically for this project.  Early surveys 
were conducted for Jove‘s buttercup in particular.  This species was reported to occur in the 
area, and it is in bloom when other species are barely beginning to grow.  Surveys for other 
sensitive plant species were done on July 3, 7, and 16, 2006 and early season surveys were 
completed May 16 and 17, 2006.  Plant phenology during these July surveys was well 
advanced so that most other species (besides Jove‘s buttercup) could be observed if they 
were present. 

A number of sensitive plant surveys were conducted previous to this project in association 
with other activities.  The Hebgen Lake Road, summer homes, and campgrounds along the 
road were surveyed for sensitive plants in association with the Gallatin Forest Weeds EIS.  
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Each side of the road was surveyed to 100 feet.  Similar surveys were done on the Denny 
Creek Road (#1735 and #2525 as well as a short spur).  The dates of these surveys were July 
8, 10, 25, 26, and August 19, 2001.  Surveys on the Watkins Grazing Allotment were 
conducted on June 26 & 27, 2000, July 13 & 14, 2000 and July 2, 2001.  Surveys were 
conducted for several prescribed burns:  Watkins Creek, Aug. 12, 1999, Trapper Creek, and 
Rumbaugh Ridge 1998.  Sensitive plant surveys for the West Lake timber sale were 
conducted on July 15, 2000 and various dates in 1999.  Other surveys from West Lake 
outside the Lonesome Wood 2 project had similar habitats and are useful for cumulative 
effects analysis. 

No sensitive plant species were found within the treatment units for this project.  Historic 
surveys and the surveys for this project did not identify any plants currently listed on the 
Gallatin National Forest Sensitive Species List.  Habitat is abundant for rattlesnake plantain, 
and it‘s common counterpart (Goodyera oblongifolia) has often been found. Potential habitat 
also exists for musk root, short-styled columbine, large leaved balsamroot, hiker‘s gentian, 
northern rattlesnake plantain, discoid goldenweed, Hall‘s rush, and California false hellebore. 
However, none of these species have been located in the area.  Some common species in the 
same genera as sensitive plants may be observed:  yellow columbine, Baltic rush, and 
knotweed (Aquilegia flavescens, Balsamorhiza sagittata,and Juncus balticus, respectively).  
While these plants were readily observable, their sensitive cousins were not observed. 

The table below indicates the effects determination for the 18 species listed on the GNF 
Sensitive Plant List.   

Table 26.  Plants listed on the Gallatin National Forest Sensitive Plant list, and their determination for 

the Lonesome Wood Vegetation Mangment 2 project.  MIIH = May impact individuals or habitat, but 

would not likely contribute to a trend towards federal listing or cause a loss of viability to the population 

or specie. 

Species Existence 

on the 

Gallatin 

National 

Forest 

Within the 

elevation of 

the Hebgen 

Ranger 

District 

Determination Statement of Rationale 

Musk root 

(Adoxa moschatellina) 

yes yes MIIH Suitable habitat may be present 

but species is not known in the 

project area or vicinity. 

Short-styled columbine 

(Aquilegia brevistyla) 

no yes MIIH Suitable habitat may be present 

but species is not known in the 

project area or vicinity. 

Large-leafed 

balsamroot 

(Balsamorhiza 

macrophylla) 

yes yes 

MIIH 

Suitable habitat may be present 

but species is not known in the 

project area or vicinity. 

Small yellow lady‘s 

slipper (Cypripedium 

parviflorum) 

no no No impact Suitable habitat not present. 

English sundew 

(Drosera angelica) 

yes yes No impact Suitable habitat not present. 

Beaked spikerush 

(Eleocharis rostellata) 

no no No impact Suitable habitat not present. 

Giant helleborine 

(Epipactis gigantea) 

no no No impact Suitable habitat not present. 
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Species Existence 

on the 

Gallatin 

National 

Forest 

Within the 

elevation of 

the Hebgen 

Ranger 

District 

Determination Statement of Rationale 

Slender cottongrass 

(Eriophorum gracile) 

no yes No impact Suitable habitat not present. 

Hiker‘s gentian 

(Gentianopsis simplex) 

no yes MIIH Suitable habitat may be present 

but species is not known in the 

project area or vicinity. 

Northern rattlesnake 

plantain (Goodyera 

repens) 

no yes MIIH Suitable habitat may be present 

but species is not known in the 

project area or vicinity. 

Discoid goldenweed 

(Happlopappus 

macronema var. 

macronema) 

yes yes MIIH Suitable habitat may be present 

but species is not known in the 

project area or vicinity. 

Hall‘s rush (Juncus 

hallii) 

yes yes MIIH Suitable habitat may be present 

but species is not known in the 

project area or  vicinity. 

Dwarf purple 

monkeyflower 

(Mimulus nanus) 

yes yes No impact Suitable habitat not present. 

Austin‘s knotweed 

(Polygonum douglasii 

ssp. austiniae) 

yes yes No impact Suitable habitat not present. 

Barratt‘s willow (Salix 

barrattiana) 

no yes No impact Suitable habitat not present. 

Shoshonea (Shoshonea 

pulvinata) 

no yes No impact Suitable habitat not present. 

Alpine meadowrue 

(Thalictrum alpinum) 

no yes No impact Suitable habitat not present. 

California false-

hellebore (Veratrum 

californicum) 

yes yes MIIH Suitable habitat may be present 

but species is not known in the 

project area or vicinity. 

Compliance with Laws, Regulations, and Forest Plan Direction 

Protection of sensitive species and their habitats is a response to the mandate of the National 
Forest Management Act (NFMA) to provide for a diversity of plant and animal communities 
based on suitability and capability of the specific land area in order to meet overall multiple 
use objectives 16 USC 1604(g)(3)(B).  All of the alternatives would comply with NFMA 
requirements. 

Forest Service Manual (FSM 2670) provides policy under which Forest Service projects are 
designed to maintain viable populations of sensitive species.  Sensitive species are those 
animal and plant species identified by the Regional Forester for which population viability is 
a concern as evidenced by a significant current or predicted downward trend in population 
numbers, density, or in habitat capability that would reduce a species' existing distribution 
(FSM 2670.5.19).  In accordance with the Forest Plan, a biological evaluation (BE) was 
completed.   
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The alternatives are consistent with the following Forest Plan standard: Habitat that is 
essential for species identified on the Sensitive Species list developed for the Northern 
Region will be managed to maintain these species and various management area standards to 
strive for or maintain vegetative diversity‖ (II-18) because there would be ―no impact‖ or 
―individual plants could be impacted but the alternatives would not likely contribute to a 
trend toward federal listing or cause a loss of viabilty to the population or species‖. 

The analysis from 2007 and 2008 was reviewed and remains valid.  The Lonesome Wood 

Vegetation Management 2 Project alternatives adhere to NFMA guidance, Forest Service 

manual direction and the Forest Plan.  There would be no impact, or the treatments may 

impact individuals or habitat, but would not likely contribute to a trend towards federal 

listing or cause a loss of viability to the population or species.  There have been no changes 

to unit boundaries or proposed treatments since these surveys and determinations were made.  

No new plants have been added to the list and Jove‘s buttercup (Ranunculus jovis) was 

removed from the list in 2011.  
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Soils 

Issue  

Proposed fuel treatments in the Lonesome Wood Vegetation Management 2 Project 
(Lonesome Wood 2) could potentially cause long term impairment of land productivity and 
reduced soil quality within treatment units.  Of specific interest is the level of detrimental soil 
disturbance created in tractor harvest and possible biomass removal areas. 

Indicator  

Measurement of detrimental soil disturbance, including the detrimental effects of 
compaction, displacement, rutting, severe burning, surface erosion, loss of soil organic 
matter, and soil mass movement, has been used in Region 1 as a surrogate measure to ensure 
that land productivity and soil quality are not impaired. The Regionwide standard (USFS-R1 
1999) requires that new activities be designed so they ―do not create detrimental soil 
conditions on more than 15 percent of an activity area‖. When detrimental soil disturbance 
(DSD) exists from prior management activities within treatment units, the combined DSD 
from past and currently planned management actions must not exceed 15% or must be less 
than prior DSD levels after mitigation measures are completed (USFS-R1 1999). 

Concern 

Reductions in soil productivity and soil quality could disrupt biological and hydrological 
functions of the soil in a manner that reduces the ability of National Forest lands to supply 
goods and services to the American public.  

Affected Environment – Soil and Landscape Factors 

The initial assessment of soil resources in the Lonesome Wood Vegetation Management 2 
area was based on data from the Soil Survey of the Gallatin National Forest, Montana (1996). 
Use of the soil survey in resource analysis is dictated by the Gallatin National Forest Plan 
(GNF 1987 p. II-23). Accuracy of  this information was reviewed during field sampling in 
2010, which included preliminary reconasaince, detrimental soil disturbance monitoring, and 
the field assessment of soil properties. 

Soil Survey Data 

Soils in the Lonesome Wood 2 area are described in general by the Soil Survey of Gallatin 
National Forest, Montana (GNF 1996).  A total of thirteen soil map units were mapped 
within treatment boundaries of the project. Of these, four map units (53-3B, 53-1D, 54-1G, 
and 64-2C) cover the majority of areas slated for fuels treatments. They also represent the 
dominant soil types in nearly all treatment units according to the soil survey data. The other 
nine soil map units are of limited extent within treatment units, occurring in only one or two 
treatment units each.  The Soil Survey of the Gallatin National Forest fits the definition of an 
Order 4, land type, soil survey. As such, it does not provide sufficient detail or accuracy for 
management decisions at a project scale. It does provide a good starting point for 
understanding the general distribution of soils in the area.  For additional information about 
soil resources in the Lonesome Wood 2 area from the Soil Survey of the Gallatin National 
Forest, please see the Soils report for this project (Keck 2011). 
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Refinements to Soil Survey Information 

Data from the Soil Survey have been supplemented by field sampling in proposed treatment 
units of the Lonesome Wood 2 project by Tom Keck, Soil Scientist for the Gallatin National 
Forest. Additional information about soils in the area was obtained from numerous sources. 
Reconasaince work to assess existing soil disturbance levels throughout the area also 
provided a comprehensive review of landforms, plant community types, geologic materials, 
and local climate patterns in the area, relative to the distribution of soil properties.  

Soil monitoring was conducted during June 2010 with follow-up work in September 2010. 
The assessment of basic soil properties in near surface soil layers was included in monitoring 
soil transects. A shallow soil pit (12 inches deep) was examined at all sample locations along 
transects to verify soil properties in surface soil horizons. Soil properties examined included: 
soil texture, estimated clay content, abundance of rock fragments, soil structure, and rooting 
characteristics as well as management caused changes like the occurance of soil compaction. 
Data were also collected for selected landscape and plant community attributes.   

Additional references that were consulted in the assessment of soil resources included the 
Geologic Map of the Hebgen Lake 30′ x 60′ Quadrangle (O‘Neill and Christansen 2003) and 
review of available 2009 National Agricultural Imagery (NAIP) for the area. Discussions of 
soil resources that follow are based on information from the Soil Survey as well as field 
observations, soil sampling results, and information from the other sources noted. 

Primary soil map units identified by the Soil Survey of the Gallatin National Forest for the 
Lonesome Wood 2 project area provide a reasonable, if somewhat crude, assessment of the 
major landforms and parent materials present. This area is comprised mainly of  bedrock 
controlled mountain slopes. Depositional areas exist at the base of those slopes as alluvial 
fans, floodplains, and stream terraces. Glaciated ridges, cirque headwalls, and moraines, 
indicated as landforms for a number of the minor soil map units in the Lonesome Wood 2 
area (22-1A, 22-1B, 22-1C, 34-1B, 34-4C), appear to occur primarily outside the project 
boundary. 

Overall, relatively coarse soil textures and abundant rock fragments of soils in the Lonesome 
Wood 2 area limit their susceptabilty to detrimental soil compaction or rutting. Both the soil 
texture and abundance of rock fragments reflect the dominant hard bedrock types in this area. 
These include primarily metamorphic gneiss and schist throughout much of the core area and 
welded tuffs of the Huckleberry Ridge Formation (O‘Neill and Christansen 2003) primarily 
in treatment units towards the north and south ends of the project. Precipitation tends to 
infiltrate into the soils in this area rather than run off unless soils are frozen or shallow 
bedrock is present. This in turn limits water erosion potential. Soils in the project area could 
still be subject to rill and gully erosion in areas where concentrated flow occurs or in areas of 
shallow bedrock.  

The Soil Survey of the Gallatin National Forest does  a poor job of providing reasonable 
information about the distribution of slopes within map unit delineations or treatment units.  
Figure 19 shows the results of terrain analysis for slope steepness relative to planned tractor 
and potential biomass treatment boundaries in Alternative 3. This approach provides a much 
more realistic look at the distribution of slope steepness thoughout the area. 

The Lonesome Wood 2 project area ranges in elevation from approximately 6,500 to 7,500 
feet. Aspects are mainly north and east facing. As a result, soils in this area are accurately 
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classified as having a cryic soil temperature regime. Mean annual precipitation in the area is 
estimated to be between 20 and 30 inches. This would indicate an ustic soil moisture regime 
where soil moisture is limiting to plants during a potion of the growing season in most years 
and the majority of precipitation comes in May and June despite the abundant snow in 
winter.  

Soils are relatively young in this area due to active mountain building. Rock type, therefore, 
plays a dominant role in  determining basic soil properties such a soil texture, the amount and 
type of rock fragments, and soil pH. There is only limited evidence of significant past inputs 
of volcanic ash. Forest productivity in this area is likely limited by cold temperatures, 
abundant rock fragments in soils, and drought conditions that occurs during the late summer 
of most years. 

Some of the surface soil layers sampled, especially on lower elevation, alluvial landforms, 
were borderline to having a mollic epipedon (surface horizon). This type of surface horizon 
is generally associated wth open grasslands, aspen stands, or certain wetland types on the 
Gallatin National Forest. Standard, garden variety earthworms, were present in some 
instances. The presence of a dark, mollic epipedon suggests that these sites have the greatest 
potential to support healthy aspen stands after removal of the conifer overstory. Other sites 
contain no evidence of darkening in the mineral soil surface layers due to humic acid, 
indicating continuous occupation by conifers over a long period. Despite similar soil textures, 
a high degree of natural variability exists in surface soil layers of the Lonesome Wood 2 area.  
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Figure 19.  Terrain analysis slope map showing the distribution of slope classes relative to planned 

tractor harvest or potential biomass treatment boundaries of the Lonesome Wood 2 Vegetation 

Management Project.  Sustained slopes steeper than 35% are not included within cutting boundaries as 

marked in the field.  
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Applicable Laws, Regulations, Policy and Forest Plan and Travel Plan Direction 

Land Productivity 

The Multiple Use Sustained-Yield Act refers to ―…coordinated management of resources 
without impairment of the productivity of the land‖. The Forest and Rangeland Renewable 
Resources Act directly refers to the maintenance of productivity of the land and ―specifies 
that substantial and permanent impairment of productivity must be avoided‖. Standards in 
Forest Plan for the Gallatin National Forest indicate that ―All management practices will be 
designed or modified as necessary to maintain land productivity and protect beneficial uses‖. 

Soil Quality 

The R-1 Supplement 2500-99-1 to FSM 2500 – Watershed and Air Management (Effective 
11/12/1999) provides guidance for Region One on how National Forest System Lands should 
be managed ―without permanent impairment of land productivity and to maintain or improve 
soil quality‖. Soil quality is broadly defined in the R-1 Supplement as: ―The capacity of a 
specific soil to funnction within its surroundings, support plant and animal productivity, 
maintain and enhance water and air quality, and support human health and habitation‖. In 
addition, the Region wide standard for not creating ―detrimental soil conditions‖ on more 
than 15 percent of an activity area was first introduced in this document.  

Gallatin National Forest Plan 

Guidance relative to soils in the Forest Plan (GNF 1987) includes provisions that ―best 
management practices‖  will be used to mitigate impacts occurring to the watershed from 
land use activities (p. II-5). An ―adequate nutrient pool‖ shall be maintained in the soil to 
support long-term site productivity through the ―retention of topsoil and soil organisms‖ (p. 
II-21). The Forest Soil Survey will be used as a part of the ―resource area analysis‖ (p. II-23). 
―All management practices will be designed or modified as necessary to maintain land 
productivity… (p. II-24) ―Treatment of natural fuel accumulations‘ to support hazard 
reduction goals will be continued (p. II-28). 

Management Area 7 Standard (III-21) 

―Avoid using equipment which causes excessive soil compaction and displacement‖ in 
riparian management areas (MA-7).   

Methodology for Analysis 

Basic Soil Resource Information 

―The Forest Soil Survey will be incorporated into resource area analysis‖ in accordance with 
standards provided in the Forest Plan of the Gallatin National Forest. Thus, all soils analyses 
for the Gallatin National Forest at least start with an assessment of soils information available 
in the Soil Survey. The Soil Survey of the Gallatin National Forest provides general 
information about soil resources for all lands within the Gallatin National Forest outside of 
designated wilderness areas. As an Order 4, land type soil survey it is suitable for making 
general land management decisions at a broad scale. It does not provide soils information of 
sufficient detail or accuracy to make land management decisions at a project scale.  
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Field observations made by the Soil Scientist for the Gallatin National Forest during field 
reconnassaince and soil monitoring activities have been used to supplement information 
available in the Soil Survey at a site-specific level. Additional references consulted include 
the Geologic Map of the Hebgen Lake Quadrangle…(O‘Neill and Christansen, 2003) and 
2009 National Agricultural Imagery (NAIP) for the area. 

Detrimental Soil Disturbance and Soil Quality  

The R-1 Supplement (No. 2500-99-1) to FSM 2500 states that the assessment of prior 
disturbances relates to detrimental soil conditions ―from prior activities‖. Thus, disturbances 
due to natural occurrances such as game trails or tree blowdowns are not counted towards the 
15 percent maximum DSD. Disturbances due to other human activities are counted if the soil 
disturbance is significant enough to be considered detrimental. Potential sources of 
detrimental soil disturbance include but are not limited to: ATV use, cattle grazing, timber 
harvesting , and prescribed burning (USFS-R1 2009). Impacts from all of the above are 
considered in assessing DSD levels during field monitoring.  

Detrimental soil disturbance was not specifically defined  in the 1999 R-1 Supplement  
except indirectly by the soil quality attributes used to identify when DSD is present (USFS-
R1 2009). These include soil compaction, rutting, displacement, severe burning, surface 
erosion, and soil mass wasting as well as maintaining adequate soil organic matter on the 
site. In Region 1, so long as the area of detrimental soil disturbance is less than 15% of a 
treatment unit and organic substrates have been maintained at reasonable levels, overall site 
productivity is assumed to have been preserved. Soil quality criteria, in this instance, has 
become a surrogate measure for predicting potential reductions in land productivity on 
National Forest lands.  

Relations Between Soil Quality and Soil Productivity 

The relationship between soil productivity and soil quality is not always straight forward. 
While it is easy to tell when land productivity has been reduced due to serious degradation of 
the soil resource, it is extremely difficult to say, that for every instance and every land use, 
productivity has been significantly reduced or improved when set soil quality thresholds have 
been passed. Use of surrogate measures as indicators of soil quality can makes the 
connection even more suspect at times. 

Soil quality criteria have evolved over the past two decades. Currently criteria presented in 
the 2009 Forest Soil Disturbance Monitoring Protocol (Page-Dumroese, et.al. 2009a) and 
Soil-Disturbance Field Guide (Napper, et.al. 2009) provide the best reference for identifying 
soil quality disturbance classes. These documents do not, however, ―prescribe any 
disturbance class as detrimental disturbance‖ (Page-Dumroese, et.al. 2009b) ―because the 
results of management activities on soil productivity vary by soil type…‖ Identifying when 
DSD is present at a sample location remains at the discretion of the soil scientist‘s 
professional judgement as to when soil productivity has been reduced. 

An initial attempt to clearly define criteria to be used in determining the occurrence of 
detrimental soil disturbance (DSD) on the Gallatin National Forest was made in 2010 (Keck 
2010). This document has since been modified somewhat based on refinements made during 
the 2010 field season. The goal is to more clearly define the R-1 Supplement criteria (USFS-
R1 1999) for detrimental soil disturbance on the Gallatin National Forest so criteria can be 
applied consistently in the field and so identification of detrimental soil disturbance more 
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closely aligns with observable reductions in soil productivity for the specific soil and climate 
conditions in this area. 

Soil Monitoring  

The Region 1 Approach to Soils NEPA Analysis Regarding Detrimental Soil Disturbance in 
Forested Areas (USFS-R1 2009) was used for all field assessments conducted in the 
Lonesome Wood 2 area during 2010. Criteria in this document also determined the level pre-
harvest, assessment intensity needed for all treatment units. 

Prior Timber Harvests 

Prior timber harvesting has occurred in and around the current Lonesome Wood 2 Vegetation 
Management treatment units. The extent of past harvesting by harvest type and harvest date 
for all treatment units is shown in Figures 20-22 that follow. Past harvest information shown 
in these figures is based on the available timber harvest records for the Gallatin National 
Forest. Past timber harvesting is by far the number one source of prior DSD in this area. 
Thus, stratifying proposed treatment units by the level of past harvesting became a major 
component in developing a sampling strategy. It also plays a major role in determining the 
pre-harvest assessment intensity required for each treatment unit as well as providing insight 
into how to assess the quality of prior estimates of DSD within selected treatment units. 

 Previous Soil Assessments 

Initial reviews of  proposed treatment units in the Lonesome Wood 2 project were conducted 
by a prior soil scientist for the Gallatin National Forest over a series of years from 2004 to 
2007 (Shovic 2007a). The Draft Soil Specialist‘s report for this work indicates that, ―All 
(activity area) units have been reviewed on the ground‖  and that, ―All data from the soil 
survey have been verified on the ground‖. An initial, rapid assessment of prior detrimental 
soil disturbance (DSD) was conducted in 2007 (Shovic 2007b). That document states that all 
treatment units, ―where evidence indicated past timber harvesting had occurred‖ and ―where 
mechanical, ground-based harvest was proposed‖, were monitored to determine existing 
levels of detrimental soil disturbance.   

Not all sites sampled in 2007 actually had past timber harvesting while some sites not 
sampled in 2007 previously had been harvested. This discrepancy, in combination with 
inconsistencies in results reported for indivitual treatment units with and without past timber 
harvesting, prompted additional field review and sampling. 

Soil Monitoring – Completed in 2010 

In June of 2010, additional forest soil monitoring for detrimental soil disturbance was 
conducted on selected treatment units within the Lonesome Wood 2 project area.  The 
objective was not to replace the past analysis but to collect enough data so that results from 
the previous work could be adequately interpreted. The current Forest Soil Disturbance 
Monitoring Protocol (Page-Dumroese 2009) was used for all treatment units where additional 
soil monitoring was conducted. This approach was supplemented, however, by the collection 
of additional soil profile and site data at sample points along monitoring transects. 

Some specific questions to be answered were: 1) has there been past timber harvests in 
treatment units where the timber stand database does not indicate past commercial 
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harvesting? (Units 7 and 9);  2) could the high level of DSD reported for treatment Unit 9, 
without past harvesting , potentially have come from another activity related source?; 3) does 
the high level of detrimental soil disturbance reported for some treatment units with 
substantial past harvesting accurately reflect current soil conditions? (Units 16, 19, and 22); 
and 4) are estimates of no DSD reasonable in other treatment units where substantial past 
timber harvesting has occurred? (Units 20 and 29).  

To help ensure the accuracy of 2010 soil monitoring results, a shallow, 12 inch, test pit was 
dug at each stop along monitoring transects. Surface soil horizons in the shallow soils pits 
were examined for soil texture, amount of rock fragments, soil structure, moist or dry 
consistence, the abundance and distribution of  roots, evidence of soil compaction, surface 
layer depth, and any other soil properties of interest unique to a site. This approach takes 
more time but removes much of the guesswork associated with determining whether 
detrimental soil disturbance, especially soil compaction, is present at a site or not. 

Stand conditions, past timber harvest activity, and predicted levels of detrimental soil 
disturbance (based on past timber harvest records and reported DSD levels from initial 
monitoring) along with the likelihood that proposed treatments would create additional DSD 
all contributed to  determining the current sampling intensity required in each treatment unit. 
Guidance in this regard is provided in the Region 1 Approach to Soils NEPA Analysis 
Regarding Detrimental Soil Disturbance in Forested Areas (USFS-R1 2009).  

It was assumed that the initial walk through by Shovic (2007a) was sufficient for treatment 
units where no visible activity related disturbance existed on aerial photos or in the past 
timber harvest records. These stands were identified in the initial assessment as undisturbed. 
Sites not requiring a separate site visit or walk through, based on the above, included Units 2, 
5, 6, 30a and 30b. A relatively quick walk through was used to assess treatment units where 
past timber harvest records indicate little or no past timber harvesting  and no prior harvest 
was indicated in the 2007 report (Units 1,11, 12, 14,15, 21A, and 31). Walk throughs were 
also used for treatment units that could adequately be represented by other units, having 
similar soil, landscape, and past timber harvest history, where soil monitoring was conducted 
(Units 10,13, 18, 21, and 21B).   

Soil monitoring transects in 2010 were focused primarily on treatment units where apparent 
discrepances existed between the 2007 data and both the past timber harvest records and 
preliminary field assessments made in 2010. The 2010 soil monitoring also targeted those 
units reported to have high DSD levels near or above the 15% DSD standard for Region 1. 
To date, soil monitoring transects have been conducted in Treatment Units 7 and 9 
(combined) and Units 16, 19, 20, and 22. Low intensity transects have been sampled in 
Treatment Units 17 and 31. Some additional, follow-up monitoring is scheduled for 2011. 

All other treatment units were assessed by traverses. Traverses or low intensity transects are 
used for treatment units where both past and proposed activities appear to have much lower 
DSD levels than the 15% standard as dictated by the Region 1 approach to soils NEPA 
analysis (USFS-R1 2009). Fuels treatments proposed for this project fall within the category 
of ―proposed activities that appear to have much lower DSD levels than the 15% standard‖ as 
documented in the technical guide referenced above.  
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Figure 20.  Treatment Unit boundaries and past timber harvests for northern third of Lonesome Wood 2 

Vegetation Management Project area. 
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Figure 21.  Treatment Unit boundaries and past timber harvests for middle third of Lonesome Wood 2 

Vegetation Management Project area. 
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Figure 22.  Treatment Unit boundaries and past timber harvests for lower third of Lonesome Wood 2 

Vegetation Management Project area. 
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Soil monitoring transects using the national soil disturbance protocol are the highest level of 
assessment for determining dispersed levels of detrimental soil disturbance. Additional 
auxillary data collected at soil monitoring locations included notes on soil properties in the 
top 12 inches, overstory and understory composition, evidence of past logging activity, 
surface stoniness measurements (if surface stones and/or boulders are present), and slope 
class, along with the GPS coordinates for each monitoring site. 

Where reasonable, concentrated detrimental soil disturbances, such as those associated with 
old, unreclaimed, temporary roads, gravel pits, or user created two-tracks, were measured 
directly. This approach provides the greatest accuracy for assessing such disturbances so long 
as their occurrence and boundaries are readily apparent on the ground. Concentrated 
disturbances can be linear or non-linear. In either case, the measured area of disturbance is 
multiplied by the proportion of that area detrimentally disturbed to calculate the acres of 
DSD associated with a specific disturbance. The measured area is then removed from 
consideration when determining levels of dispersed DSD for a treatment unit. Results from 
both sources are combined to calculate the total level of DSD in a treatment unit. 

Total DSDUnit = DSDDispersed + DSDConc. 

Project Level Soil Survey Updates 

The Gallatin National Forest has initiated work on updating existing soil survey data in 
project areas. Follow-up work in the Lonesome Wood Vegetation Management 2 Project will 
include detailed field sampling of representative soil profiles for the major soil-landscape-
geology associations in the Lonesome Wood 2 area. Laboratory analysis in support of the 
field data will be run on selected samples. This combination of field and laboratory data 
provides accurate, site specific soils information for  selectively updating those portions of 
the Soil Survey of the Gallatin National Forest with the greatest need for high quality soil 
survey data. 

Comparison of  2007 and 2010 Soil Monitoring Data 

Differences exist between how the 2010 soil monitoring data versus and 2007 rapid 
assessment data were collected. Many more sample points were reported in the 2007 data 
although much less time was spent in the field. Shallow soil pits were dug at all soil 
monitoring locations in 2010 to observe soil properties directly. The 2007 data relied solely 
on rapid assessment techniques, such as a penetration test for soil compaction, independent 
of any field verification.  

The 2007 data were collected when the relationship between DSD and surrogate measures of 
soil health were less clearly understood and when specific soil health criteria were not nearly 
as well documented. Thus, an ad hoc approach to determining detrimental soil disturbance 
appears to have been applied. Collection of the 2007 DSD data also preceeded the 2009 
consensus reached among all soil scientists in Region 1 on a Region-wide approach for 
assessing detrimental soil disturbance in NEPA analyses. Differences in the procedures used 
have had a substantial effect on the results obtained in 2007 versus those in 2010. Table 27 
provides direct comparisons between these two data sets. 

The more rigorous approach taken in 2010 soil monitoring resulted in quite different results 
from the 2007 data. Despite apparent flaws in the 2007 data, these data were useful in 
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helping direct soil monitoring in 2010 towards treatment units of potentially critical concern. 
In some instances, results from the 2007 data support results found in 2010. 

Combining data from 2007 with that collected in 2010 poses an interesting challenge. In 
nearly all instances, 2010 data was given precidence over 2007 results. The 2010 data have a 
much greater level of support, were collected with more analytical rigor, and do a much 
better job of reflecting obvious differences in past timber harvest history among treatment 
units.  In one instance (Treatment Unit 22) , the 2007 results were used in leiu of 2010 soil 
monitoring results. This was because the results from both 2007 and 2010 were similar for 
this unit and the associated field observations from 2010 suggest that the 2010 field 
monitoring results in this instance could potentially be underestimating the true level of DSD 
slightly.  

Table 27.  Comparison of 2010 soil monitoring results with DSD levels previously reported  (Shovic 

2007b) from an initial rapid assessment of detrimental soil diturbance. Includes all treatment units 

sampled in both 2007 and 2010. 

Unit 
Acres 

Alt. 2 

Acres 

Alt. 3 

Past Harvest 

Type (%) 

2010 Soil Monitoring Results 
Initial 

2007 

Est 

DSD 
Total 

Pts. 

DSD 

Pts. 
Total 

DSD 

Est. 

Range Disp. Conc. 

7 45 10 none 
0 0.1% 30 0 0.1% 0-0.5% 

0 

9 15 10 none 17% 

10 150 95 
Salvage (25%) 

Seed Tree (15%) 
0

*
 0 4 0 0 1-4% 10% 

16 25 25 

Seed tree (65%) 

Salvage (30%) 

Clearcut (5%) 

6.3% 0 32 2 6.3% 5-9% 13% 

17 90 90 

Salvage (30%)  

Clearcut (10%)  

Seed Tree (10%)  

0
†
 0 14 0 0 1-4% 0 

19 35 45 
Selection (70%) 

Salvage (15%) 
3.0% 0 35 1 1.8% 1-4% 17% 

20 35 30 
Salvage (80%) 

Clearcut (5%) 
0 0.1% 27 0 0.1% 1-4% 0 

21 55 50 
Salvage (60%) 

Clearcut (tr) 
0

*
 0 2 0 0

†
 1-4% 3% 

22 45 45 

Seed Tree (50%) 

Shelterwd (35%) 

Salvage (10%) 

8.0% 0.2% 25 2 8.2% 7-12% 10% 

32 190 190 Shelterwd (5%) 0
†
 0 10 0 0

†
 0-1% 3% 

All   --- 2.8% --- 179 5 --- 2-5% --- 
†
 Results of low intensity transecst do not represent a complete assessment of DSD across the entire treatment 

unit. 
*
 Limited point sampling associated with traversing through the treatment unit. 

* 30 sample points were collected in each unit for the 2010 survey. 

Soil monitoring in 2010 focused on treatment units in which the 2007 data appeared to have 
the greatest disparity from field observations or did not reflect patterns of past timber 
harvesting. The 2010 monitoring was also directed at the high end of the soil disturbance 
levels reported since the critical parameter is to identify treatment units that might potentially 
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exceed the 15% detrimental soil disturbance standard. As a result, questions about whether 
specific treatment units exceed or might come close to the 15% DSD standard can all be 
addressed directly by the 2010 data.  

The sampling protocol used (Page-Dumroese, et.al. 2009a) has a certain element of chance 
embedded in the procedure, especially at lower sample number levels and lower levels of soil 
disturbance. Soil monitoring in treatment units often results in observed disturbances along 
transects that do not coincide with point sample locations. If a substantial amount of 
dispersed DSD exists, then random, unbiased sampling will capture data from a 
representative number of disturbed sites. If only a limited amount of DSD is present, such as 
in less disturbed treatment units, this disturbance may get missed entirely by point samples. 
This does not mean that quantitative estimates based on the point sampling are wrong but 
does highlight the fact that observational information about stand and site conditions along 
the entire transect length need to be considered to accurately interpret results.  

Observations of DSD, as well as observations of landscape and stand conditions along 
transects between point samples as well as observations made while simply traversing 
through treatment units, can provide valuable supporting information needed to accurately 
assess variable field conditions.  These additional observations helped provide much of the 
basis for estimating the actual range of DSD within treatment units reported in Table 27. 

Systematic soil monitoring provides a means to accurately assess dispersed, activity related 
DSD within treatment units. Concentrated, activity disturbances, such as along old, 
unreclaimed roadways or areal disturbances associated with ground clearing, are most 
accurated assessed by direct measurement which is then amortized over the treatment unit 
area. The area measured is then subtracted from the overall treatment unit area used in 
determining dispersed impacts as well as any soil monitoring sample points that happen to 
fall within the area excluded. Some limited amount of concentrated soil disturbances in the 
Lonesome Wood 2 Vegetation Management areas were inventoried in this manner.   

Soil monitoring results in 2010, along with field observations, were used to create a general 
model for predicting DSD levels within the Lonesome Wood 2 treatment units as a function 
of past harvest type, the proportion of area harvested, and differences in the susceptability of 
soils to water erosion. Model criteria for harvest type and soil erosion potential are presented 
in Table 28. DSD levels in this table assume the entire unit has been harvested with the same 
harvest type, e.g.: 100% of the area has been clearcut. Base values from Table 28 were then 
adjusted as a weighted average of the proportion of area harvested by each harvest type for 
any given treatment unit. Thus, for a treatment unit that was previously clearcut over 30% of 
the area and had salvaging cutting in an additional 20% of the area, would be predicted to 
have 2.8% DSD overall, based on: (0.3 x 8%) + (0.2 x 2%).  

Predicted values for DSD have been used primarily for treatment units where 2010 soil 
monitoring data is lacking and only a limited amount of pre-treatment DSD data exists. In 
many instances, the 2007 soil monitoring data indicates no prior DSD for these units. It is 
safe to say, however,  that nearly all treatment units where substantial, non-winter, tractor 
harvesting has occurred will have at least some detrimental soil disturbance. Detailed soil 
monitoring was not required for these units because the pre-treatment DSD levels are well 
below the 15% Region 1 standard for detrimental soil disturbance (USFS-R1 2009). 
Predicted levels of DSD for all treatment units are presented in Tables 32-34.   
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Table 28.  General relationships, based on 2010 field monitoring and site inspections, in pre-treatment 

DSD levels from past timber harvesting and other dispersed DSD sources in the Lonesome Wood 2 area. 

Past Harvest Type 
Average Level 

DSD 

Estimated Range in 

DSD Levels
†
 

No past timber harvesting  0 0-0.5% 

Selection harvesting, resistant soils 1.0% 0.5-3.0% 

Salvage cutting, resistant soils 2.0% 1.0-4.0% 

Shelterwood harvest, resistant soils 4.0% 2.0-6.0% 

Seed Tree or Clearcutting, resistant soils 8.0% 4.0-10.0% 

Seed Tree or Clearcutting in highly 

erosive, shallow, sandy soils on greater 

than 15% slopes 

32% 24.0-40.0% 

† 
Actual levels of DSD will vary in response to other soil factors and time since harvest, as 

well as treatment design and implimentation. 

 

Field observations indicate that at least some additional detrimental soil disturbance often 
occurs along primary road corridors through National Forest Service lands. The road itself is 
generally a system road, so is not counted towards the DSD standard. Associated 
disturbances adjacent to the road are counted toward the DSD standard. These increases are 
of limited extent relative to any increase in the overall DSD level but they are not necessarily 
inconsequential in gentle to moderately sloping areas. Steep slopes, especially on the upslope 
side, tends to eliminate any travel corridor increases in DSD. 

A minor adjustment was added to DSD predictions for the Lonesome Wood 2 area to account 
for travel corridor impacts. Predicted DSD levels within treatment units, as a result, have 
been increased by 0.1% if a primary travel corridor passes through or along a major portion 
of the treatment unit in areas of low slopes. This adjustment is increased further to 0.2% if 
more than one primary travel corridor passes through or along a treatment unit in areas of 
low slopes. These adjustments have been added to the total predicted DSD levels. 

Prediction of Treatment Related Detrimental Soil Disturbance 

Fuels treatments are regarded in the 2009 Region 1 – Approach to Soils NEPA Analysis 
Regarding Detrimental Soil Disturbance In Forested Areas (USFS-R1 2009) as ―ground 
based activities with effects appearing to be much lower than 15%‖. While this statement 
applies to all fuels treatments in general, proposed treatments for the Lonesome Wood 
Vegetation Management 2 project would create some additional detrimental soil disturbance. 
Categories of disturbance to be considered include: temporary roads, landings (includes 
burning slash piles at landings), skid trails, dispersed disturbances associated with 
mechanical harvesting, and jack pot burning.  

For forest thinning units with ground based mechazied harvest, all of the above sources of 
potential DSD must be considered. The same is true for small diameter tree thinning units 
where potential biomass removal is planned except that no temporary road construction is 
planned for the potential biomass removal units. Uncertainty as to whether or not biomass 
removal would be included in Units 10, 19, and 24 and just how it would be implemented 
requires a conservative approach be used to assess potential treatment caused DSD in these 
units. Thus, predictions of the level of DSD associated with  potential biomass removal 
assumes the worse case scenario.  
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Hand thinning in small diameter stands where biomass removal is not being considered 
would not have disturbances due to temporary roads, landings, or skid trails. Most of the 
disturbance related to these treatments would likely occur as a result of jackpot burning of 
small slash piles within stands. Review of past prescribed burns on the Gallatin Forest have 
shown that very little DSD is present after burning, regardless of whether burning is 
conducted in the spring or in the fall, so long as suitable fuel moisture and weather conditions 
for burning exist. 

Values used for the expected level detrimental soil disturbance by harvest type are based on 
soil monitoring results in 2010 for the Lonesome Wood 2 area as well as the Bozeman 
Municipal Watershed Fuels project (Keck 2011) which has similar soils to Lonesome Wood 
2. Field observations in other previously harvested areas on the Gallatin National Forest 
provide additional support. Assumptions for each disturbance category are as follows: 

Temporary Roads: Average width to disturbance along temporary roads is 14 feet; 100% of 
this area for the entire  road length is assumed to be detrimentally disturbed after road 
building and timber harvesting are complete but before remediation steps are taken. 

 Landings: Standard landing size is assumed to be one-half acre. Area is appropriated for  
landings at one landing per 20 acres harvested. Small units up to 5 acres are assumed to 
require only 1 smaller landing of 1/3 acre in size. Units 6 to 25 acres in size would require 
one standard size landing, 26 to 45 acres – two landings, etc. This landing area is assumed to 
be 100% detrimentally disturbed at the time all harvesting and yarding is complete but prior 
to any soil remediation actions. 

Skid Trails: Skid trail spacing is maintained at a minimum, average of 80 feet between trails 
as per Appendix B - GNF Soil Best Management Practices. Skid trails are assumed to be 10 
feet wide with 40 to 50% of the area having some type of DSD immediately after harvesting 
is complete for soils that are resistant to soil compaction. This translates to approximately 5% 
of the overall area of ground based mechanized harvest units being detrimentally disturbed 
immediately after timber harvesting is complete but prior to initiation of any soil remediation 
actions. Disturbances occur primarily along wheel tracks in the skid trail. 

Dispersed Disturbances: Dispersed disturbance detween skid trails is assumed to add an 
additional 2% DSD to the overall level of disturbance in treatment units after DSD along the 
temporary roads, landings, and skid trails have already been covered. This is based on 
restricting the use of harvesting and skidding equipment off of skid trails to periods when soil 
moisture conditions in the top 6 inches of mineral soil are favorable and due to the presence 
of coarse textured soils. Jack pot burning in manually thinned, small diameter stands is also 
assumed to create the same 2% overall as a result of severe burning beneath the brush piles 
burned. Hand thinning itself, without burning piles, is not believed to cause any additional 
DSD. 

Site visits by the soil scientist can be made at any time during timber harvesting operations if 
requested by the timber sale administrator if they have concerns about the level of soil 
disturbance.  Initial inspections will also be conducted during and shortly after harvesting is 
complete to get early assessments of the level of disturbance created.  It would not be until 
two years after any required soil remediation practices have been implimented, however, that 
soil monitoring will be conducted to assess initial levels of post-treatment, detrimental soil 
disturbance. Much of the confounding short-term, non-detrimental, soil disturbance will have 
disappeared by that time, and reasonable assessments of any persistent, detrimental soil 
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disturbance can be made. Follow-up soil monitoring will be conducted again at 5 years after 
harvesting is complete. 

Soil Mitigation 

The major sources of long term, detrimental soil disturbance associated with timber sales are 
temporary roads and landings. This assumes that the timber sale is reasonably well laid out 
and that soil erosion is held in check by the use of appropriate Best Management Practices 
(BMPs) along roads and trails. A large part of the emphasis of the Gallatin National Forest‘s 
soil mitigations is to minimize the long term detrimental effects that unreclaimed temporary 
roads and landings represent. 

Mitigation effectiveness varies depending on the mitigation measures taken, local soil and 
site conditions and the quality of implementtion. The approach taken here is to base 
projections of mitigation effectiveness on the specific DSD criteria to be mitigated and how 
well proposed treatment actions would address the underlying problem. A technical guide is 
currently under development by the Soil Scientist for the Gallatin National Forest based on 
this same approach. Assumptions made are noted in each instance below. 

Temporary Roads  

Assumptions: Average road width is 14 feet. The average percent of the road base initially 
detrimentally disturbed equals 100%. Diversion of any water flowing down the road in steep 
areas would be effectively mitigated by BMPs incorporated in all action alternatives (see 
pp.47 and Appendix B). 

Major Potential Sources of DSD: Loss of a portion of the topsoil resource along bladed 
sections of road, soil compaction, loss of soil organic matter, and potential soil erosion due to 
rutting. 

Site conditions: Coarse textured, primarily deep, soils w/ limited rock fragments in the top 6 
inches and increasing amounts of rock fragments in subsoil layers. 

Table 29 shows the expected level of  remediation along temporary roads as a function of 
several soil remediation strategies. The proposed strategy (*) is to use shallow ripping of the 
temporary roadbed (6-8″ deep), seed with an appropriate seed mix for site conditions, and 
then slash the road bed at approximately 10 to 15 tons/acre.  

Table 29.  Expected mitigation effectiveness of temporary roads two years and 5 years after mitigation 

completed. Based on Gallatin National Forest road decommissioning monitoring results. 

Mitigation Effectiveness 

 2nd Year 5th Year 

Ripping (6-8")
†
 and seeding 30% 40% 

Add slashing @ 10-15 tons/acre* 40% 60% 

Slashing alone 15% 25% 

    
†
 Includes re-contouring where appropriate. 

The effectiveness of relatively shallow ripping and seeding is straight forward. It breaks up 
compacted hard pans formed during road construction and use, and tends to fill in any 
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depressions formed by rutting. Vegetation is re-established on the site. All of the above 
would enhance further natural recovery of the site by promoting effects of wetting and 
drying, freeze-thaw, the action of macro-invertabrates, and the accumulation of some 
additional soil organic matter on the site.  

Limited amounts of rock fragments in upper soil horizons combined with abundant rock 
fragments at depth makes conserving the topsoil resource an important priority along 
temporary roads. While soil organic matter can be restored and and fertility improved by 
mitigation measures, it is not practical to reduce rock fragments in surface soil layers once 
the original topsoil resource has been removed. Re-contouring can in some instances restore 
much of the original topsoil to the road surface but effectiveness depends on soil and site 
conditions as well as implementation effectiveness. Re-contouring temporary roads would be 
used where appropriate.  

Slashing adds a ready source of organic substrates and coarse woody debris to the site, 
creates variable microsites for plant establishment, helps protect the soil from erosion, limits 
potential ATV use of the road after mitigation, and also promotes natural recovery by 
enhancing the effects of wetting and drying, freezing and thawing, and promotes root activity 
and the action of macro-invertabrates, all of which help break up dense layers in the soil. 
―Biological processes become more important to natural recovery of soil physical properties 
when the soil is covered with forest floor sufficient to protect roots and soil fauna in the 
surface horizons from mechanical disturbance and extremes of temperature and moisture‖ 
(NCASI 2004 p. 39). 

The combination of ripping (plus re-contouring) and seeding, along with slashing enhances  
overall effectiveness. Natural recovery of temporary roads will continue to mitigate 
detrimental soil disturbance over time. This process would be extremely slow, however, in 
areas where the original topsoil resource has been replaced by very rocky substrates.  In some 
areas, the production of wood products is a primary long term objective on the Gallatin 
National Forest. Re-using previously disturbed corridors would always be the first choice 
when such areas are re-opened for timber harvesting.  

Landings with Burn Piles 

Assumptions: Area disturbed equals approximately 1/2 acre per landing. Initial detrimental 
soil disturbance will cover nearly 100% of the area. Landing areas are expected to be 
relatively level and the diversion of any water flowing off the landing would be effectively 
accomplished by BMPs in all action alternatives (see Chapter 2, p. 46 and Appendix B).  
Approximately ½ of the landing area will be covered by the burn pile at the end of logging. 
This leaves the other half exposed so remediation can be started immediately at the end of 
logging. Some additional mitigation would be completed by the Forest Service after the large 
slash piles have been burned. 

Major Sources of DSD: Soil compaction; potential water erosion, especially if rutting occurs 
in sloping areas; potential for severe burning beneath the burn pile.  

Site conditions: Coarse textured soils are primarily deep; surface soil layers have limited rock 
fragments at many sites; the amount of rock fragments increases with depth; most soils are 
skeletal, i.e.: have abundant rock fragments in subsoil layers. 

The table below (Table 30) provides the same type of estimates of expected  remediation 



Draft Environmental Impact Statement   

203 

 

success for landings with burn piles as a function several soil remediation strategies. The 

proposed strategy (*) is to use shallow ripping (6-8″) on the area around the burn pile,  

seed with an appropriate seed mix for site conditions,  and then slash the entire landing at 

approximately 10 to 15 tons/acre.  

Table 30.  Expected mitigation effectiveness of landing areas 2 years and 5 years after mitigation is 

completed. Based on Gallatin National Forest road decommissioning monitoring results. 

Mitigation Practise  
Effectiveness 

2nd Year 5th Year 

Ripping (6-8") and seeding (1/2 

area) 
60% x 0.5 = 30% 70% x 0.5 = 35% 

Add slashing
†
 @ 10-15 

tons/acre* 

70% x 0.5 (unburned) +  

10% x 0.5 (burn pile) = 40% 

80% x 0.5 (unburned) + 

20% x 0.5 (burned) = 50% 

Slashing
†
alone @ 10-15 

tons/acre 
15% 20% 

†
 Slashing of burn piles, after they have been burned , would include cutting any partially burned logs 

or large branches sticking up out of the burned pile so they lay on the ground surface. 

Benefits noted above for temporary roads apply equally well to landings, except initially only 
the area not burried under slash can be treated. Remediation at landings is benefitted by the 
fact that the topsoils resource in most instances remains intact. Most landings would be 
located on relatively level slopes. Landings in steeper areas would likely require cut and fill 
slopes. In these instances, it is recommented that the ground surface be recontouring back to 
a near pre-disturbance grade to the extent practical.  

Burning of large slash piles can often sterilize surface mineral soil layers beneath the pile, 
especially where large logs burn in contact with the ground surface over a long period.  The 
combination of ripping and seeding along with slashing enhances overall effectiveness 
relative to only ripping and seeding. Natural recovery would continue to reduce DSD over 
time, in part because the basic topsoil resource remains intact. Evidence of large, burned 
slash piles would likely remain visible for an extended period, however, unless some 
additional post-burning remediation steps are taken. Weed control would be critical at 
landings for a number of years after timber harvesting has been completed. 

Skid Trails 

Assumptions:  Average skid trail width is 10 feet. Forty percent of the skid trail width (along 
tracks) would initially be detrimentally disturbed at the end of harvesting; the degree of 
detrimental disturbance would be less than that found on temporary roads and landings. 

Major Sources of DSD: Soil compaction; possible soil erosion in sloping areas especially if 
rutting occus on moderately steep grades or on slopes continuous to moderately steep or 
steeper grades; some limited loss of topsoil possible. 

Site conditions: Coarse textured soils, limited rock fragments in the top 6 inches of soil, 
mainly deep soils but variable soil depths in some areas; rock fragments increasing with 
depth; skeletal soils. 
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Table 31 shows the expected level of soil remediation along skid trails as a function of 
several soil remediation strategies. The proposed strategy (*) is to slash skid trails at an 
approximate rate of 10 to 15 tons/acre at the end of the project and add water bars on steep 
grades (>15%) prior to timber harvest as per appropriate Gallatin National Forest water 
quality BMPs.  

Table 31.  Expected mitigation effectiveness of skid trails two years and 5 years after mitigation 

completed. Based on field reviews of results in past timber harvest areas. 

Mitigation 
Effectiveness 

2nd Year 5th Year 

Slashing @ 10-15 tons/acre 30% 40% 

Add water control on steep grades (>15%)
†
 50% 70% 

Water control on steep grades alone 10% 25% 
† 

Includes ripping and seeding in areas of exposed mineral soil on moderately steep grades or 

contiguous to moderately steep grades.  

Direct and Indirect Effects Common to All Alternatives  

Spatial boundary for direct and indirect effects analysis   

The spatial boundary for direct and indirect soil effects analysis of the Lonesome Wood 2 
Vegetation Management Project is the project area as defined by the individual treatment 
boundaries. Productivity effects to soils are considered to be spatially static, since 
productivity in one location does not influence productivity in another location. This assumes 
offsite erosion or deposition does not occur. It is, therefore, appropriate to limit the spatial 
boundary for direct and indirect effects to activity areas.  

Temporal boundary for direct and indirect effects analysis 

A reasonable temporal boundary would be 20 years out from when the treatments in this 
project are complete. By that time, it is anticipated that most transitory detrimental effects on 
soil resources would have been erased due to initial remediation efforts and natural recovery.  

Treatment units where tractor harvesting equipment has been used would be monitored at 2 
years and 5 years after harvesting is complete. There is a temporal component as to whether a 
site is recovering or not. Soil compaction, as an example, can naturally heal if the level of 
compaction is not too severe. Natural recovery occurs through the combined influences of 
freezing and thawing, wetting and drying, penetration by plant roots and the action of micro 
and macrofauna. If compaction is too severe then rill and gully erosion would likely result on 
sloping ground, degrading the site further before recovery can occur. Sampling at 5 years 
would determine if the trend is improving or degrading. Twenty years would define final 
conditions. 

Existing Conditions  

The level of pre-existing DSD is a management factor common to all alternatives. 
Detrimental soil disturbance (DSD) occurs when management activities, such as timber 
harvesting, cattle grazing, or recreational use, cause changes to the soil resource that result in 
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reduced soil quality and a persistent loss of site productivity. No general agreement exists as 
to what length of time should be used to define ―persistent‖ in the above definition. We will 
somewhat arbitrarily define it here as being 10 years from when timber harvesting and any 
soil remediation actions have been completed. Thus, detrimental soil disturbance can be 
defined as any activity caused soil disturbance creating a reduction in site productivity which 
is still measurable beyond a ten year period after the management activity has been 
completed.  

Within the Lonesome Wood Vegetation Management 2 area, past timber harvesting has been 
the primary cause of such disturbance. Recreational disturbances are noticable along portions 
of the main Forest roads in the Lonesome Wood 2 area but they represent only a small 
fraction of the overall soil disturbance associated with past timber harvesting.  

Three timber harvest factors contribute to the level of DSD found in previously harvested 
forest stands. The first is the type of harvest that occurred or more specifically what 
proportion of the stand was removed. Clearcutting tends to create more disturbance than 
shelterwood cutting. Past shelterwood harvests, in turn, are likely to result in more residual 
disturbance than a single tree selection cut. More volume of timber removed means more 
trips in and out of the area with mechanized, ground disturbing equipment.  The second 
timber harvest factor, of even greater importance to predicting harvest impacts is the method 
used to remove timber from the site. Use of tractors, rubber tired or tracked, creates the 
greatest level of soil disturbance followed by cable logging where the butt ends of logs are 
dragged along the ground surface. Skyline methods, using tractors for winter harvesting 
(under appropriate conditions), and helicopter logging create little to almost no DSD, 
respectively.  

Figures 20-22 in the Methodology Section shows the distibution of past timber harvesting by 
harvest type in the Lonesome Wood 2 project area relative to the proposed treatment units in 
Alternative 3 for the Lonesome Wood Vegetation Management 2 project. Approximate 
percentages of past timber harvesting by harvest type for all treatment units are presented in 
Table 32. Because of  relatively moderate terrain, past timber harvesting in the Lonesome 
Wood 2 area has almost exclusively been done by ground harvesting, using tractors.   

The last timber harvest factor determining the amount of existing DSD in a stand, is time. 
How much time has passed since the stand was harvested? Many of the surrogate, soil quality  
measures used to identify DSD tend to decrease over time. Miller, et.al. (2004) refer to such 
impacts as ―transient‖.  Indicators of DSD that tend to decrease over time include: soil 
compaction, some rutting, burning, and loss of organic matter and/or loss of coarse wood 
debris. In general, soil recovery in these instances is a one directional, linear function upward 
as disturbance conditions improve over time. The rate and degree to which a soil recovers 
―naturally‖ from transient soil disturbances depends on a number of interrelated factors. A 
short list of some of the most impotant ones includes: the degree and type of disturbance, soil 
texture, soil temperature and moisture conditions, the amount of rock fragments in the soil, 
and the action of micro and macro-invertibrates.  

Soil erosion, on the other hand, has the potential for getting progressively worse. Denuded 
areas of freshly exposed mineral soil caused by soil erosion can often result in even greater 
future soil erosion rates until a new equilibrium is reached. On this trajectory, extensive soil 
degradation may be followed by healing but only after a long period. By that time, much of 
the site‘s inherent soil productivity may have been lost. 
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Soil displacement falls somewhere between these two extremes, slow but constant recovery 
or severe degradation followed by limited recovery. Which direction a site goes depends, 
among other things, on the severity of soil loss and the suitability of soil substrates. Time was 
not a major factor differentiating past timber harvest impacts in the Lonesome Wood 2 area 
as nearly all past timber harvesting within the Lonesome Wood 2 treatment units took place 
in either the 1980s or 1990s. 

Table 32.  Existing DSD levels among treatment units of the Lonesome Wood 2 Vegetation Management 

Project based on all available sources of information in accordance to the type and extent of past timber 

harvesting. 

Tmt 

Unit 

Past Harvest 

History 
Prior DSD   

Expected 

Range of 

DSD 

Primary Basis  

1 No past harvest 0.2% 0-0.5% No past harvest; field reconaisance 

2 No past harvest 0 0-0.5% No past harvest; field reconaisance 

5 No past harvest 0.1% 0-0.5% No past harvest; field reconaisance 

6 No past harvest 0 0-0.5% No past harvest; field reconaisance 

7 No past harvest 0.2% 0-0.5% No past harvest; 2010 monitoring data 

9 No past harvest 0.1 0-0.5% No past harvest; 2010 monitoring data 

10 Seed tree (30%) 2.6% 1-4% Field reconaisance; predicted value 

11 No past harvest 0.1% 0-0.5% No past harvest; field reconaisance 

12 No past harvest 0 0-0.5% No past harvest; field reconaisance 

13 
Seed tree (40%) 

Salvage (10%) 
3.4% 2-5% Field reconaisance; predicted value 

14 Salvage (10%) 0.3% 0-1% Field reconaisance; predicted value 

15 Shelterwd (40%) 1.6% 1-4% Field reconaisance; predicted value 

16 

Seed tree (65%) 

Salvage (20%) 

Clearcut (15%) 

6.3% 5-9% Past harvesting; 2010 soil monitoring 

17 Salvage (35%) 0.7% 0.5-3% 
Soil monitoring; limited past harvest; 

predicted value 

18 
Seed tree (70%) 

Selection (15%) 
5.8% 4-8% 

Field reconaisance; past harvest; 

predicted value 

19 
Selection (75%) 

Salvage (15%) 
3.0% 0.5-3% 

Soil monitoring; field reconaisance; 

past harvest; predicted value 

20 
Salvage (80%) 

Clearcut (5%) 
2.3% 1-4% Soil monitoring; predicted value 

21 Salvage (60%) 1.3% 0.5-3% Past harvest; field reconasaince 

21A 
Salvage (2%) 

Seed tree (5%) 
0.5% 0-1% 

Limited past havesting; predicted 

value; field reconaisance 

21B Salvage (100%) 2.1% 1-4% Field reconaisance; predicted value 

22 

Seed tree (50%) 

Shelterwd (40%) 

Salvage (10%) 

10% 7-12% 

2010 soil monitoring; 2007 soil 

monitoring; presence of highly 

erodible soils; field observations 

23 Salvage (100%) 2.1% 1-4% Field reconaisance; predicted value 
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Tmt 

Unit 

Past Harvest 

History 
Prior DSD   

Expected 

Range of 

DSD 

Primary Basis  

24 Salvage (100%) 2.1% 1-4% Field reconaisance; predicted value 

25 Salvage (50%) 1.0% 0.5-3% Past harvest; predicted value; recon 

26A 
Salvage (90%) 

Clearcut (10%) 
2.8% 1-4% 

Past harvest; field reconasaince; 

predicted value 

26B 
Salvage (70%) 

Clearcut (5%) 
1.5% 1-4% 

Past harvest; field reconasaince; 

predicted value 

26C Salvage (100%) 2.1% 1-4% Past harvest; predicted value 

27 Salvage (100%) 2.1% 1-4% Past harvest; predicted value 

29 
Salvage (95%) 

Selection (2%) 
1.9% 1-4% 

Past harvest; field reconasaince; 

predicted value 

30a No past harvest 0 0-0.5% Past harvest; predicted value 

30b No past harvest 0 0-0.5% Past harvest; predicted value 

31 Shelterwd (20%) 0.8% 0-2% Past harvest; predicted value 

32 Shelterwd (5%) 0.3% 0-0.5% 
Partial soil monitoring; limited past 

harvest 

 

Only three treatment units are shown in Table 32 to have relatively high levels of pre-
existing DSD. These are Units 16, 18, and 22. Previous timber havesting has occurred 
throughout Treatment Unit 16 with 100% of the area previously harvested and approximately 
80% harvested by seed tree or cleatcut methods. Soil monitoring in 2010 indicated a DSD 
level of 6.3% with an expected range based on soil monitoring and field observations of 5 to 
9% DSD. The predicted level of existing DSD based on the extent and type of past 
harvesting for this area is 6.9%. Soils in this Unit, as per much of the Lonesome Wood 2 
area, are quite resistant to detrimental disturbance because of relatively coarse soil textures 
throughout and abundant rock fragments in the subsoil. 

Unit 18 has nearly as high a level of past timber harvesting as Unit 16. Approximately 95% 
of the Unit has been previously harvested with the majority of harvesting done by seed tree 
method. The predicted level of existing DSD based on past harvest levels and field 
reconnassiance is 5.8% with an expected range of 4 to 8% DSD. This Unit has been slated 
for only prescribed burning or other low impact treatment actions in the proposed Lonesome 
Wood Vegetation Management 2 action. Soils are resistant to detrimental soil disturbance as 
in Unit 16. 

Unit 22 has the highest level of pre-existing DSD due to the combination of substantial past 
timber harvesting in the 1980s and 1990s and the presence of soils along the ridgetop in this 
unit that are quite susceptable to water erosion due to the combination of sandy textures, 
formed from coarse-grained schist, and shallow soil depths over hard bedrock. Water that 
readily infiltrates into sandy surface layers, hits a confining bedrock layer at very shallow to 
shallow depths and moves downslope along the confining layer. This can result in overland 
flow during heavy rain events or rapid snow melt in the spring which readily erodes the 
unconsolidated sandy soil in strongly sloping or steeper areas.  
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The area of erosion prone soils covers approximately 25% of the total area in Unit 22. Yet, 
all of the DSD point sample locations in 2010 soil monitoring for this unit were contained in 
that area as well as the majority of associated soil disturbance observations. Soil monitoring 
in 2010 indicated 8% DSD with an expected range based of field observations of 7 to 12%. 
The rapid assessment monitoring in 2007 indicated 10% DSD while the predicted level of 
DSD based on past timber harvesting and the presence of highly erosive soils was 11.8%. 
The higher of the two soil monitoring results has been used in making DSD calculations for 
this unit as all sources of information, including field observations, point to a similar level of 
DSD. The 2007 rapid assessment data is the more conservative of the two soil monitoring 
values, (i.e.: least likely to underestimate the true level of DSD). 

Unit 22 is slated for small tree thinning in both action alternatives considered for the 
Lonesome Wood 2 project. As a further protection, no pile burning will be conducted in the 
ridge area of thin soils as delineated by the Soil Scientist for the Gallatin National Forest 
(Chapter 2, p. 45). 

All other proposed treatment units in the Lonesome Wood 2 project have less than 4% pre-
existing DSD. This level is well within the suitable range for proposed Fuels treatments 
which by their very nature create only limited amounts of detrimental soil disturbance. 

Other Related Factors Common to All Alternatives 

Other related factors common to all alternatives are the predominance of soils in the area that 
are resistant to DSD, mortality in lodgepole pine stands due to recent bark beetle infestations, 
the accumulation of fuels and forest litter in unharvested portions of conifer stands, and past 
fire suppression. 

Levels of pre-existing DSD observed in previously harvested areas are partly a reflection of 
the predominance of coarse textured soils in the area. Near surface mineral soil layers that 
were sampled had consistently loamy sand to sandy loam soil textures in the majority of 
areas sampled. These soils are not prone to substantial soil compaction (Han et.al. 2006; 
Miller et.al. 2004; Keck, personal observations based on substantial soil sampling in 
reclaimed mine soils). Soil compaction, in the past, has been identified as the primary type of  
activity related DSD in timber harvested areas of the Gallatin National Forest (Shovic and 
Birkland 1992; Shovic and Widner 1991). Field results from the current soil monitoring in 
the Lonesome Wood 2 Vegetation Management area agree with expected levels of DSD 
based on observations in other areas of the GNF with similar soil textures and rock fragment 
contents. 

Direct and Indirect Effects by Alternative 

Three components are required to make reasonable assessments of detrimental soil 
disturbance at the conclusion of timber harvesting and mitigation activities. The first relates 
to the level of pre-existing DSD from past management activities. This was covered in the 
previous section under Direct and Indirect Effects Common to All Alternatives. The second is 
to assess the potential increases in DSD from proposed timber harvesting activities.  Tables 
33-34 provide summaries of  predicted treatment related DSD for Alternatives 2 and 3, 
respectively.  Details of the assumptions used have been provided in the Methodology section 
of this report.  

Distinctions between the two action alternatives relate more to wildlife issues than soils 
issues. From a soils perspective, there is very little difference between the original 
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Alternative 2 and the Moose Winter Habitat Mitigation Alternative 3 except for a few 
treatment units. Alternative 3 has one less treatment unit than Alternative 2, there is an 11% 
reduction in the overall acres treated in Alternative 3 relative to Alternative 2 and a 
corresponding 14% decrease in the amount of temporary road construction required. 

All of the above have very little influence on the overall expected level of DSD between 
these two alternatives. Changes in acres treated increase the overall level of activity related 
DSD in some units while decreasing levels on other treatment units. There are just a few 
treatment units where differences between the two alternatives appear to be relevant. In 
Treatment Unit 1, (Alternative 3), all landings would be located on the existing system road, 
not within the treatment unit. This reduces the overall predicted level of treatment related 
DSD from 9.3% to 7.0%. Of even greater significance, is the idea that this road could 
potentially be closed beyond Clark Springs at the end of this project. 

Treatment Unit 5 in Alternative 3 has a greatly reduced length of temporary road planned 
relative to Alternative 2. Temporary road construction has been reduced from 2,500 feet in 
Alternative 2 to approximately 350 feet in Alternatve 3. This reduces the level of expected, 
treatment related DSD in this unit from 12.2 to 10.2 percent. Under Alternative 3, the area of 
a single landing in Treatment Unit 21B is amortized over just 10 acres where it is amortized 
over 20 acres in Alternative 2. As a result the expected treatment related disturbance for this 
treatment unit increases from 9.5 to 13% between Alternatives 2 and 3.  Secondly, in 
Alternative 2 there are no temporary roads allocated to 21B while Alternative 3 has a single 
landing  road (approximately 350 feet)  has been added to meet visual cirteria along the 
county road. 

 Soil Remediation and Final DSD Levels 

Soil remediation for the Lonesome Wood Vegetation Management 2 project is designed to 
initially reduce DSD in those portions of the area most likely to have long-term impacts from 
the proposed treatments: temporary roads, landings, and skid trails. The initial target is to 
reduce DSD in these areas by at least 40% within the first two years after harvesting and to 
enhance further natural recovery over time. This requires that a more aggressive approach be 
taken on the remediation of temporary roads and landings than is required for skid trails. One 
sidebar is that remediation should not create any further ground disturbance than is 
absolutely necessary. While invasive weed control is discussed as a separate section of the 
FEIS, it must be noted that controlling invasive weeds is always an important component of 
soil remediation after disturbance. 

The first two columns in Tables 33-34 show pre-existing and treatment related DSD levels by 
unit for Alternatives 2 and 3, respectively. Subsequent columns indicate the amount of 
reduction in DSD expected for landings, temporarary roads, and skid trails by the second 
year after remediation is complete. Expected percentage reductions in DSD are a 40% 
reduction on temporary roads, 40% at all landings, and 50% on skid trails by year two after 
remediation is complete. These values are obtained from the soil remediation effectiveness 
table under Soil Mitigations in the Methodology section of this report. 

Soil recovery would not be nearly complete by the end of the second year. It is expected that 
natural recovery would continue for up to 20 years before some kind of equilibrium between 
soil and site conditions evolves. Long term goals for remediating landings and skid trails is a 
100% reduction in DSD. The long term goal for remediating most temporary roads is an 
approximate 70 to 80% reduction in detrimental soil disturbance over 20 years. High rock 
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fragment contents in subsoils of the area would be inherently less productive than the 
relatively rock free topsoil.  

In level to moderately sloping  grasslands or in forest meadows, topsoil can be effectively 
windrowed at the edge of the road and brought back to cover the road at closure. Much of the 
topsoil would be restored in that case. The same approach becomes much less effective when 
similar attempts are made to conserve topsoil in forested or rocky areas, on steeper slopes, or 
in soils that contain abundant large rock fragments. All of these factors can limit potential 
remediation effectiveness along temporary roads unless the subsoil has the same basic 
physical and chemical (not fertility) properties as the overlying topsoil.  

The next to last column in Tables 33-34 indicates the total amount of reduction in DSD that 
is expected two years after soil remediation actions have been completed for Alternatives 2 
and 3, respectively. These predictions would be tested by soil monitoring of selected 
treatment units at that time. Post-treatment soil monitoring two years after remediation is 
complete would likely focus on those treatment units with the highest potential for exceeding 
the the Region 1 standard for DSD. Follow up monitoring in year five would be used to 
verify continued recovery of these sites. 

The last column in Tables 33-34 shows the final predicted DSD levels for treatment units at 
year two after remediation actions have been completed. No treatment units from either 
Alternative 2 (Table 33) or Alternative 3 (Table 34) are predicted to exceed the Region-1 
15% maximun DSD standard at the end of this project. As noted previously, there is very 
little difference from a soils perspective between the two action alternatives. 
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Table 33.  Summary of Alternative 2 detrimental soil disurbance levels before remediation and 2 years and after remediation is complete. 

Unit Acres Tmt 

Pre-Remediation DSD Remediation Effects 

Final DSD  
Current Treatment Landings 

Temp 

Roads 

Skid  

Trails 

Total 

Reduction 

1 65 FT-GBH 0.2 9.3 -0.9 0 -2.5 -3.4 6.1 

2 220 STT 0 2.0 0 0 0 0 2.0 

5 35 FT-GBH 0.1 12.2 -1.1 -0.9 -2.5 -4.5 7.7 

6 120 STT 0 2.0 0 0 0 0 2.0 

7 45 FT-GBH 0.2 9.2 -0.9 0 -2.5 -3.4 6.0 

9 15 FT-GBH 0.2 10.3 -1.3 0 -2.5 -3.8 6.7 

10 150 SD/BR 2.6 9.7 -1.1 0 -2.5 -3.6 8.7 

11 60 FT-GBH 0.1 9.7 -1.0 -0.1 -2.5 -3.6 6.2 

12 65 FT-GBH 0 9.3 -0.9 0 -2.5 -3.4 5.9 

13 45 PB 3.4 0.5 0 0 0 0 3.9 

14 210 FT-GBH 0.3 10.2 -1.0 -0.3 -2.5 -3.8 6.7 

15 75 STT 1.6 2.0 0 0 0 0 3.6 

16 25 STT 6.3 2.0 0 0 0 0 8.3 

17 90 FT-GBH 0.7 10.7 -1.1 -0.4 -2.5 -4.0 7.4 

18 25 PB 5.8 0.5 0 0 0 0 6.3 

19 35 SD/BR 3.0 9.9 -1.1 0 -2.5 -3.6 9.3 

20 35 FT-GBH 2.3 10.2 -1.1 -0.1 -2.5 -3.7 8.8 

21 55 FT-GBH 1.3 9.7 -1.1 0 -2.5 -3.6 7.4 

21A 65 FT-GBH 0.5 9.3 -0.9 0 -2.5 -3.4 6.4 

21B 20 FT-GBH 2.1 9.5 -1.0 0 -2.5 -3.5 8.1 

22 45 STT 10.2 2 0 0 0 0 12.2 

23 5 FT-GBH 2.1 15.9 -2.7 -0.9 -2.5 -6.1 11.9 

24 15 SD/BR 2.1 10.3 -1.3 0 -2.5 -3.8 8.6 

25 115 STT 1.0 2.0 0 0 0 0 3.0 

26A 180 FT-GBH 2.8 10.3 -1.0 -0.3 -2.5 -3.9 9.2 

26B 170 FT-GBH 1.5 10.0 -1.1 -0.1 -2.5 -3.7 7.8 

26C 75 FT-GBH 2.1 10.1 -1.1 -0.2 -2.5 -3.8 9.4 



                                                                                                             Lonesome Wood Vegetation Management 2 

212 

 

Unit Acres Tmt 

Pre-Remediation DSD Remediation Effects 

Final DSD  
Current Treatment Landings 

Temp 

Roads 

Skid  

Trails 

Total 

Reduction 

27 10 STT 2.1 2.0 0 0 0 0 4.1 

29 105 FT-GBH 1.9 9.6 -0.9 -0.1 -2.5 -3.5 8.0 

30A 130 FT-GBH 0 11.0 -1.1 -0.5 -2.5 -4.1 6.9 

30B 240 PB 0 0.5 0 0 0 0 0.5 

31 115 FT-GBH 0.8 10.1 -1.0 -0.2 -2.5 -3.7 7.2 

32 190 FT-GBH 0.3 10.7 -1.0 -0.4 -2.5 -3.9 7.1 

Table 34.  Summary of Alternative 3 detrimental soil disurbance levels before remediation and 2 years and after remediation is complete. 

Unit Acres Tmt 

Pre-Remediation DSD Remediation Effects 
Total 

Reduction 

in DSD 

Final DSD 
Existin

g 

Treatment 

Related 
Landings 

Temp 

Roads 

Skid  

Trails 

1 65 FT-GBH 0.2 7.0 0 0 -2.5 -2.5 4.7 

2 220 STT 0 2.0 0 0 0 0 2.0 

5 35 FT-GBH 0.1 10.2 -1.1 -0.1 -2.5 -3.7 6.6 

6 65 STT 0 2.0 0 0 0 0 2.0 

7 10 FT-GBH 0.2 12.0 -2.0 0 -2.5 -4.5 7.7 

9 10 FT-GBH 0.2 12.0 -2.0 0 -2.5 -4.5 7.7 

10 95 SD/BR 2.6 9.6 -1.1 0 -2.5 -3.6 8.6 

11 40 FT-GBH 0.1 9.8 -1.0 -0.1 -2.5 -3.6 6.3 

12 0 none 0 0 0 0 0 0 0 

13 45 PB 3.4 0.5 0 0 0 0 3.9 

14 206 FT-GBH 0.3 10.3 -1.1 -0.3 -2.5 -3.9 6.7 

15 75 STT 1.6 2.0 0 0 0 0 3.6 

16 25 STT 6.3 2.0 0 0 0 0 8.3 

17 90 FT-GBH 0.7 10.7 -1.1 -0.4 -2.5 -4.0 7.4 

18 25 PB 5.8 0.5 0 0 0 0 6.3 

19 45 SD/BR 3.0 9.2 -0.9 0 -2.5 -3.4 8.8 

20 30 FT-GBH 2.3 10.7 -1.3 -0.1 -2.5 -3.9 9.1 
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Unit Acres Tmt 

Pre-Remediation DSD Remediation Effects 
Total 

Reduction 

in DSD 

Final DSD 
Existin

g 

Treatment 

Related 
Landings 

Temp 

Roads 

Skid  

Trails 

21 50 FT-GBH 1.3 10.0 -1.2 0 -2.5 -3.7 7.6 

21A 50 FT-GBH 0.5 10.0 -1.2 0 -2.5 -3.7 6.8 

21B 10 FT-GBH 2.1 13.1 -2.0 -0.4 -2.5 -4.9 10.3 

22 45 STT 10.2 2 0 0 0 0 12.2 

23 5 FT-GBH 2.1 15.9 -2.7 -0.9 -2.5 -6.1 11.9 

24 15 SD/BR 2.1 10.3 -1.3 0 -2.5 -3.8 8.6 

25 115 STT 1.0 2.0 0 0 0 0 3.0 

26A 170 FT-GBH 2.8 10.0 -1.1 -0.2 -2.5 -3.8 9.0 

26B 150 FT-GBH 1.5 10.0 -1.1 -0.1 -2.5 -3.7 7.8 

26C 60 FT-GBH 2.1 10.1 -1.0 -0.2 -2.5 -3.7 8.5 

27 10 STT 2.1 2.0 0 0 0 0 4.1 

29 70/35 
FT-

GBH/SD 
1.9 7.6 -0.8 -0.1 -1.75 -2.6 6.9 

30A 130 FT-GBH 0 11.0 -1.1 -0.5 -2.5 -4.1 6.9 

30B 240 PB 0 0.5 0 0 0 0 0.5 

31 115 FT-GBH 0.8 10.1 -1.0 -0.2 -2.5 -3.7 7.2 

32 190 FT-GBH 0.3 10.7 -1.0 -0.4 -2.5 -3.9 7.1 
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Summary of Comparisons Among Alternatives 

Table 35 provides several metrics that can be used to compare Alternatives. The No Action 
Alternative, has the lowest level of final DSD, approximately equal to existing DSD levels in 
forest stands. This assumes that no major wildfires or other natural disturbances alter 
management activities during the intervening years. The average existing DSD level on a per 
treatment unit basis equals 1.75% DSD. The exact value on a per acre basis has not been 
calculated as of  this time but will be approximately the same. 

The total acres treated is less in Alternative 3 relative to Alternative 2. There is a 
corresponding decrease in the proposed temporary road construction. Average DSD in year 
two after remediation is predicted to be essentially the same for both of these alternatives on 
a per unit or a per acre basis. Neither do any substantial differences exist between the 
treatment alternatives in the number of treatment units exceeding potential threshold levels of 
greater than 8%  or 10% DSD. For all foreseen applications, there are no substantive 
differences in soil impacts between these two alternatives.  

Table 35.  Comparison among Alternatives in the Lonesome Wood 2 Vegetation Management project. 

Alt. 

No. 

Total 

Acres 

Treated 

Temp. 

Road 
Average DSD% 

 Treatment 

Units 

> 8% DSD 

Treatment 

Units  

> 10% DSD  Miles Per Unit Per Acre 

1 0 0 1.75 na 1 1 

2 2850 6.11 6.74 5.99 9 2 

3 2541 5.27 6.82 5.89 10 3 

There are no other potential concerns from a soils perspective. Recreational use along the 
shore of Hebgen Lake and at the margins of forest stands along Hebgen Lake Road (FSR 
167) cause some soil disturbance. This tends to be more of an aesthic issue rather than a soils 
issue. The overall level of detrimental soil disturbance from recreation use is low when 
amoritized over entire treatment units.  

Temporary roads if poorly sited have the potential to increase inherent landslide hazards on 

steep mountains slopes. This does not appear to be a problem in the Lonesome Wood 2 area 

as slope steepness in limited in many of the treatment units and the types of bedrock present 

in the area are not readily prone to creating slope instability. 
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Cumulative Effects (All Action Alternatives) 

Temporal Boundary for Cumulative Effects   

Temporal bounds used in this analysis are 60 years backwards as remnant detrimental soil 
disturbance has been found in forest stands on the Gallatin National Forest that were 
harvested up to 60 years earlier. The temporal bound forward is limited to 20 years which is 
beyond the current planning horizon for Forest Service projects. It is speculative to predict 
future management actions that could affect the current project beyond 5 years out.  

Spatial Boundary for Cumulative Effects   

Soil productivity effects are spatially static in that productivity at one location does not 
influence productivity in another location (USFS 2009). This assumes that off site impacts 
from soil erosion, deposition, or mass wasting do not occur. From a soil productivity 
standpoint, it can be appropriate to spatially limit the cumulative effects analysis to the 
activity area.  

The metric used in Region 1  to determine whether soil productivity has been reduced is the 
occurrence of detrimental soil disturbance and the 15% maximum allowable DSD standard. 
DSD, as well as soil productivity, is not a scale dependent variable. It can be used to describe 
conditions at a site, in a field or treatment unit, on a hillside, or for an entire drainage basin. 
At times it may be appropriate in application of  the DSD standard to include areas of Forest 
Service lands adjacent to treatment units when assessing cumulative effects on soils. 
Primarily this approach would be used if there is some reasonable expectation that past or 
future activity related disturbances outside treatment boundaries may exceed levels inside 
treatment boundaries.  

For the Lonesome Wood 2 Vegetation Management project, there is no expectation that past 
or future activity related disturbances on Forest Service lands outside treatment unit 
boundaries would exceed levels inside unit boundaries. Although chances are slight for the 
fuels treatments proposed, it is possible for soil eroded inside the Lonesome Wood 2 
treatment units to be deposited outside the unit boundaries. Thus, an appropriate spatial 
boundary for soil disturbance cumulative effects in the Lonesome Wood 2 area would be four 
separate boundaries that connect contiguous or nearly contiguous treatment unit blocks and 
any potential deposition areas down slope from those blocks.  

The first block would connect Treatment Units 1, 2, 5, and 6 and include any deposition 
zones down to Hebgen Lake. The second block would connect Units 7 through 15, also 
including potential down slope deposition areas. The third connects Treatment Units 16 
through 29, etc. and the fourth, Units 30A, 30B, 31, and 32. For the fourth block, it would be 
important to include all of the proposed temporary roads inside the cumulative effects spatial 
boundary. 

 Cumulative Impact Considerations for Both  Treatment Alternatives 

Alternatives 2 and 3 are so similar from a soils perspective, that they have been combined 
here in the Cumulation Effects analysis. No differences in cumulative effect exist between 
these alternatives. 
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Past Timber Harvests - This effect has been adderessed in the DSD calculations found in this 
report. No treatment units in the proposed project are predicted to exceed the Region 1 DSD 
standard. 

Firewood Cutting - Some limited cumulative effect exists relative to firewood cutting in the 
area which overlaps proposed fuels treatments in both time and space. Impacts from firewood 
cutting are limited to along existing roads and adjacent to the lake shore. Overall, impacts of 
soil disturbance from firewood cutting are of minor extent in the Lonesome Wood 2 area and 
so do not represent a substantial cumulative effect at this time. 

Implementation of the Gallatin National Forest Travel Plan - The current Travel Plan for the 
Gallatin National Forest has several provisions  in the Lonesome Wood 2 area that would 
create cumulative effects with the proposed fuels treatments relative to detrimental soil 
disturbance. Some the effects would be positive in that DSD would be reduced and some 
cumulative effects would be negative, increasing the overall level of DSD within the 
cumulative effect boundary. Some of the travel plan provisions would have no effect. 

Closing user created roads to the lake shore would reduce activity related DSD as would 
enforcing ATV off-trail travel restrictions. Building the ATV connector route between West 
Denny road and Contour road would likely increase activity related DSD. Disturbance at new 
campsites if they are designated as dispersed sites would be counted toward the maximum 
DSD standard but if they are in developed campground areas would be considered an 
administrative site that is excluded from the standard. 

Although implementation of the Forest Travel Plan would have some cumulative effect with 
the proposed Lonesome Wood 2 project. The overall cumulative effect would be limited. 

Watkins Creek Allotment - There would be some overlap in both time and space between 
activities in the Watkins Creek allotment  and the proposed fuel reduction treatments. Cattle 
in the Watkins Creek allotment mainly congregate on low slope, meadow areas of the 
allotment. Only limited use is made by cattle in the area of overlap with the Lonesome Wood 
2 project. Cumulative effects from this use would be inconsequential from a soil disturbance 
perspective. 

Non-recreation Special Uses - Non-recreational special uses, such as requests for road or 
utility access, if granted generally result in some DSD on Forest Service lands. As such, the 
potential exists for some cumulative effects on overall DSD levels from special use requests. 
Overall disturbances would be limited in most instances and represent only minor additions 
to the cumulative effects of proposed fuels treatments. 

Invasive Weed Control - The interaction between invasive weed species and soil disturbance 
is a concern relative to cumulative effects on soil resources from the Lonesome Wood 2 
treatments. Although the level of activity related DSD is well within Region 1 standards, 
there would be some activity related disturbance cause by the proposed fuels treatments. 
Increased soil distubance can become a conduit for weed infestations. Weed infestations, in 
turn, can reduce the effectiveness of vegetative cover for protecting the soil surface, 
contributing to increased detrimental soil erosion creating even more disturbance. 

Dispersed disturbances between skid trails in tractor units are not continuous and so do not 
generally represent vectors for weed migration. Temporary roads, skid trails, and landings, 
however, are potential pathways for spreading weeds. Standard contract provisions include 
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cleaning and removal of any weed seed from all wheeled or tracked harvesting equipment 
prior to entry onto Forest Lands. In addition, areas infested with invasive weeds would be 
avoided (not mechanically harvested) in areas where such activities could spread weed seeds.  

Remediation actions for Lonesome Wood Vegetation Management 2 project focus on 
treating temporary roads, landings and disturbed portions of skid trails. Seeding would 
accompany any remediation disturbances where mineral soils are exposed in these areas. In 
areas where the threat of invasive weed spread is low, attempts would be made to establish 
diverse native vegetation similar to pre-disturbance conditions. Seeding areas of concern near 
invasive weed populations would focus much more aggressively on rapid establishment of 
native vegetation that can effectively exclude weed species. Mitigations included in this 
project would greatly reduce the number of weeds likely to become established in an area. 
Follow-up weed treatments, as needed, would be conducted by Forest Service personnel.  

Cumulative Effects – No Action Alternative 

Cumulative effects of the No Action Alternative would likely include the continued 
accumulation of additional fuel loads in forest stands. This would not be a concern in wet 
years. During extremely dry years, the increase in fuel loads adds to the area‘s potential for 
having a major wildfire. Such a fire, if it occurs, would be at a time when fuel and weather 
conditions are at their worst in terms of the difficulty for fire fighters to control the blaze. 
This increases the likelihood of severe burning in forest soils.  

Although uncertainty exists, the most likely scenario for the No Action Alternative is that it 
poses the greatest hazard for long term detrimental soil disturbance due to severe burning of 
the forest floor and resulting soil erosion. The level of DSD created could reduce soil 
productivity in portions of the Lonesome Wood 2 area and create substantial bare ground ripe 
for the spread of invasive weeds.  

Final Burned Area Emergency Rehabilitation (BAER) analysis of the 2006 Derby Fire south 
of Big Timber indicated that substantial forested acres within the fire‘s perimeter were 
severely burned (USFS-NRCS 2006). Recent personal observations of fire impacts from the 
Derby Fire by the Soil Scientist for the Gallatin National Forest verify that a substantial 
amount of the charred, previously forested areas, had been severely burned and a massive 
amount of soil erosion has occurred in very channery, coarse textured soils. Soils in many of 
the burned forested areas show no signs of recovery anytime soon. This same scenario could 
potentially occur in the Lonesome Wood 2 area under the No Action Alternative if extreme 
drought conditions return.  

Comparison to Laws, Regulations and Forest Plan Direction.  

All soil mitigations and design criteria are intended to keep detrimental soil disturbance in 
treatment units below the 15% maximum allowable DSD as mandated by the R-1 
Supplement 2500-99-1 to FSM 2500 – Watershed and Air Management standards. Coarse 
woody debris criteria have an additional benefit of ensuring that sufficient organic matter is 
retained on treatment sites to maintain soil fertility and carbon cycling levels. Other criteria 
that prevent soil erosion also maintain soil fertility and carbon cycling functions in the soil. 

Many references to ―soil quality‖ are made in the current Washington Office Amendment 
2500-2009-1 to the FSM 2500 – Watershed and Air Management Chapter 2500 – Soil 
Management. The relationship between soil quality measurements and maintaining land 
productivity is most clearly stated in the direction Amendment 2500-2009-1 gives for Forest 
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Service Research and Development ―to ensure soil quality measurements are appropriate to 
protect soil productivity‖. Clearly, the intent is to use the measurement of soil quality 
attributes to indicate changes in soil productivity. Maintaining soil and land productivity is 
still the intended goal. 

All of the previously listed soil mitigations and design features for the Lonesome Wood 
Vegetation Management 2 treatments are consistent with laws and directives for the U. S. 
Forest Service to protect soil and land productivity and soil health.  In addition, the above 
soil mitigations and design features are consistent with the full intent of relevent standards in 
the Forest Plan for the Gallatin National Forest.   

Relevent Forest Plan directives are: 8.b.1.c. ―maintain an adequate nutrient pool for long-
term site productivity through the retention of topsoil and soil organisms.‖, 10.8. ―All 
management practices would be designed or modified as necessary to maintain land 
productivity and protect beneficial uses.‖  The project design is consistent with these 
standards because  best management practices and restoration would be implemented 
along with treatments (Chapter 2, p.  47).  

The Forest Soil Survey was incorporated into resource area analysis as required.  See 
the methodology discussion. 
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Transportation 

Introduction And Statement Of Issue 

Roads play an essential part in any vegetation manipulation project.  Roads provide general 
administrative access,  access for sawyers and equipment,  access for log hauling equipment, 
and access for emergency purposes.  The goal of any road system is to provide safe and 
efficient access for intended uses while minimizing effects to natural resources.  Operation 
and maintenance requirements are a part of any project to minimize damage to road drainage, 
surfacing, and stuctures.  Forest trails are not used as part of the project but may have 
temporary crossings.  

Issue & Concern 

Public safety and road deterioration due to increased project traffic on the road system.   

The concern is whether the increased type, speed, and volume of traffic generated by the 
project adversely effect the safety of the public users of the road or trail systems.  In addition, 
would the increased type and volume of traffic generated by the project create irrepairable 
damage to the road system? 

Affected Environment 

The Hebgen Lake area has in the past been extensively roaded primarily for forest 
management and removal of forest products.  Many roads are currently in-service and 
utilized for recreation, private land access, special uses, and admininstration of the national 
forest.  Many roads are also out-of-service and currently closed and either revegetated or in 
the process of revegetating.  Since the Lonesome Wood 2 project covers a sizeable acreage, 
numerous roads and road systems fall within the project area.  

Applicable Laws, Regulations, Policy and Forest Plan and Travel Plan Direction 

On December 18, 2006 the Gallatin National Forest‘s Travel Plan was approved.  The 
portion of the Travel Plan that influences the vegetation management project can be grouped 
into three general categories:  

Designated Motorized Roads and Trails for public use.  The Travel Plan decided which road 
or trails can be used by the public, including class of motor vehicle and season of use.  This 
category of route is considered open and typically receives some routine maintenance for 
user satisfaction,  safety and resource protection.  These routes are also open to all 
administrative uses.  This includes small appurtent routes such as driveways, dispersed 
camping roads, dispersed parking routes, side routes in front of gates, etc.  (Forest-wide Goal 
A; Detailed Description of the Decision, pp. I-1 through I-3). 

Designated Administrative Roads.  These roads are typically gated roads that restrict all 
public motorized highway vehicles and in most cases, public summer trail vehicle uses, such 
as ATVs and motorcycles.  Unless within a winter closure, most routes are open to 
snowmobiles during the winter season.  These routes can also allow controlled private access 
to inholdings, recreational residences, and a wide variety of  permitees (Forest-wide Goal C; 
Detailed Description of the Decision, p. I-10).  
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Project Roads.  These are  other forest roads that do not fit into categories 1 & 2 above.  This 
includes new routes constructed for project use, such as temporary administrative roads.  
These are roads that were constructed for a specific project then closed or are roads that were 
acquired by the Forest during land adjustments.  The intention with these roads is to take 
them out-of-service, restore them to an acceptable level, and allow them to revegetate like the 
adjacent lands.  If needed in the future, the road could be reopened for the duration of a 
specific project.  At the time of the Travel Plan decision, many of these roads were open.  
Over time, the forest plans to close and restore all project roads to their appropriate levels.  
Initially, at a minimum, if the roads have been decided to be closed, the roads would be 
blocked by a non-gate barrier such as an earthen berm, slash debris placed at the entrance, or 
a short stretch of recountouring (Forest-wide Goal D, Standard D-5; Detailed Description of 
the Decision, p. I-11).   

Gallatin Forest Plan (p. II-22) - Transportation and logging systems will be designed to 
provide for long term stand management, with full consideration  given to topography and 
slope, the overall economic efficiency of roading and yarding costs, and the needs of other 
resources.  Road design would follow Forest Service engineering standards which account 
for topography and slope.  The costs of temporary road construction and rehabilitation are 
incorporated into the economic analysis.  Temporary road use, design and closure factor in 
the needs of other resources such as scenery, wildlife, soil and invasive weeds. 

Both action alternatives would be consistent with this standard because the temporary 
road design and management plan included in the proposal considered the need for the 
project roads in balance with other resources.  The economic analysis incorporated road 
construction and rehabilitation costs (Chapter 3, p.123).  Design features included in the 
alternatives described in Chapter 2 would ensure rehabilitation and protection of other 
resources.  All temporary roads constructed on NFS lands would be built to Forest 
Service engineering standards. 

A roads analysis determination was made by the Forest Supervisor confirming the level of 
analyis and road management (GNF 2010).   

The Travel Plan effectively replaced all travel management and facilities (road) related 
direction in the Gallatin Forest Plan (1987) 

Methodology for Analysis  

Many road use issues and their effects apply universally to entire road systems.  These will 
be discussed as a whole for all action alternatives.  Where issues or road treatment apply 
uniquely to an individual road, each road will be addressed individually for it‘s ability to 
provide safe and efficient access.  Improvements, maintenance, or management necessary to 
achieve these goals will be identified. 

Spatial boundary includes the project area because the impacts of the project related activity 
are concentrated in the vicinity of the proposed units.  Beyond the project area, the project 
traffic would blend into the established traffic patterns and volumes and would go largely 
undetected. 

Temporal boundary is limited to project contract timeframes because the project traffic 
would be limited to the duration of the project and no permanent access management 
decisions are proposed as part of the project. 
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Direct and Indirect Effect (Alternative 1 – No Action) 

There would be no additional effects to the road and trail system or its current users if the 
project did not occur.  Current road maintenance and management practices would continue 
to be monitored to determine if the objectives for the road system are met.   Users would see 
no additional road use related to the project.  There would be no improved evacuation route 
for ingress and egress of users and emergency responders during a wildlfire event. 

General Direct and Indirect Effect (Action Alternatives) 

Road issues and treatments common to all action alternatives are discussed in this section.  
Where issues or road treatments apply uniquely to an individual road or by alternative, 
discussions will be under each alternative. 

Road use would temporarily increase on a number of area roads due to the proposed project 
activities related to thinning, harvesting, and administrative traffic.  During the times when 
these uses are anticipated, the existing users would be notified of the change in volume and 
type of traffic.  Since harvest and hauling signs are not normally permanent installations on 
most forest roads, the project design would require installation of warning signs at key 
entrances and exits during the time of the activity.  Signs would be removed or covered 
during times of inactivity.  

Most forest roads have been designed for low traffic volumes at low speeds (single lane with 
turnouts, tight curves, short sight distances, and irregular road surfaces).  Most can handle 
mixed commercial (including log trucks) and public traffic safely if traffic speeds are kept to 
15-25 mph and the road has intervisible turnouts.  Speed limits would be imposed on all 
public and project traffic where significant increases of traffic, particularly log trucks, would 
be anticipated.  This would usually be of concern on the collector roads where a significant 
amount of traffic is occuring, like the Hebgen Lake Road.  Specific road recommendations 
for these are covered in the road by road discussion below.  

Higher volumes of recreational traffic on many forest roads is typical during weekends and 
holidays.  Thinning/harvesting/hauling road activities would be restricted on weekends and 
holidays in action alternatives for the most popular open public road systems.  Normal 
Timber Sale restriction clauses would be utilized on roads considered for closures during 
weekends and holidays. 

Many of the roads lie adjacent to, or within the thinning/harvesting units.  If roads are open 
to the public during times of tree falling within two tree lengths of the side of the road, 
appropriate road management  to alert users must occur.  For roads scheduled to remain open 
to the public, traffic would be managed by advance signing and flaggers.  For roads 
scheduled to the remain closed to the public, advanced signing would be adequate.   

Normal Timber Sale signing conventions would be used.  If significant thinning/harvesting 
would occur along a considerable length of the road, closing a road temporarily to the public 
by temporary gates or barriers may be necessary if there is a public safety hazard.  

Temporary roads, when prescribed, are intended to minimize the cost of transporting logs  by 
reducing fuel consumption by transporting logs with more efficient log trucks rather than 
ground-based skidding.  This also protects adjacent resources such as sensitive soils and 
stream courses  by reducing repeated ground-based skidding.  Temparary roads, by design, 
are a single entry access and not intended to be a permanent part of the road system and as 
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such would be located and constructed to minimize investment, dirt moving, and disturbance.  
Following use, these roads would be permanently closed and rehabilitated to meet adjacent 
land management objectives with no regard to future access.  Temporary roads would be 
constructed to minimum standards to accommodate log trucks with no public traffic.  During 
administration of the project, travel on temporary roads would be limited to administrative 
use.  Upon completion, roads would be fully drained, ripped, slashed, and seeded to return 
the road to adjacent vegetation management goals.  Following project activities, approaches 
to the main road, if needed, would be fully contoured to prevent access according to soil 
protection measures incorporated in the action alternatives.  If appropriate, natural barriers, 
such as boulders or logs, would be placed at the junction with the existing travel corridor to 
eliminate use.  An estimated six miles of temporary road is proposed in Alternative 2 and 
five miles in Alternative 3.  Normal Timber Sale clauses for temporary road construction 
should be used for this project.   

Roads are particularly vulnerable to damage during spring breakup as overly-saturated 
roadbeds from winter freezing are working to dry out.  This typically occurs on the Gallatin 
NF between March 30 and June 1, but can vary depending on the severity of the winter and 
spring weather conditions.  Unlike State Highways, most roads on the Gallatin NF are not 
constructed to resist damaging heavy truck traffic during spring break up.  Heavy truck 
traffic should therefore be restricted during those sensitive periods.  All Forest roads utilized 
by this project are vulnerable to spring break up damage and should be restricted.  Specific 
road recommendations for these are covered in the road by road discussion below. 

Skid trails used for ground-based skidding and transport are not considered roads and are 
managed as part of the thinning/harvest unit. 

Trail crossings by temporary roads would have limited direct and indirect effects if the trail 
crossings are constructed to minimize the effect to public travel on the trail.  Trail users 
should be able to identify the trail route through the activity and move through largely 
uninterrupted.  Activity signs should be installed at each trail approach to alert the users of 
approaching activities, as prescribed in the traffic control plan.  Following project activities, 
road approaches would be fully contoured to prevent access and natural barriers, such as 
boulders or logs, would be placed to eliminate use.  Following activities, the trail shall be 
restored to pre-activity conditions, including tread type and widths, drainage structures, and 
any appurtenances, such as signing or route markings. 

Direct and Indirect Effects by Road 

The following existing public open or administrative National Forest System roads would be 

affected by this project:  FSR 67 (Hebgen Lake Road) FSR 1735 (West Denny Creek Road), 

FSR 1788 (Aspen Meadows Road), FSR 1789 (East Face Denny Creek Road), FSR 1670 

(Romsett Road), FSR 167D (Cherry Creek Campground Road), FSR 167H (Spring Creek 

Campground Road), FSR 167V (Hebgen Lake V-Spur Road).  Appropriate road management 

prescriptions to the open road systems would minimize or eliminate direct and indirect 

effects associated with increased project traffic.  These prescriptions would be incorporated 

in project design (Chapter 2, p. 41) in order to provide a safe and efficient road system 

capable of responding to the additional road objectives imposed by this project.  The 

additional road management and treatments are listed in Appendix A (DEIS). 
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The existing project roads planned to be reopened would be constructed, operated, and 
restored as temporary roads in the contract.  Sufficient work would be accomplished to 
provide a safe manageable facility for logging trucks and related traffic.  Following project 
activities, the roads would be closed by an earthen berm, ripped and slashed, non-driveable 
waterbars installed, and the roadbed seeded.  During project operation, the public shall be 
restricted from using the roads as prescribed in the traffic control plan. 

The new project roads planned to be constructed would be constructed, operated, and 
restored as temporary roads in the contract.  Sufficient work would be accomplished to 
provide a safe managable facility for logging trucks and related traffic.  Following project 
activities, the roads would be closed by an earthen berm, ripped and slashed, non-driveable 
waterbars installed, and seeded.  During project operation, the public shall be restricted from 
using the roads as prescribed in the traffic control plan. 

Cumulative Effects 

No potential cumulative effects to roads have been identified.  The project as proposed would 
provide for a commensurate share of road construction and maintenance costs to maintain the 
roads in as-good or better condition following the project. 

No cumulative effects to trails have been identified.  The trail would be restored to its pre-
project condition or better. 

Since no long term access decisions would be included in the alternatives, direct and indirect 
effects would be effectively mitigated through traffic control planning and road closure 
requirements for the duration of the project.  Because of this mitigation, there would be no 
notable cumulative effects. 

Conclusion 

The effects to road utilization and safety would be minimal with incorporation of activities 

identified in the design features for both action alternatives in Chapter 2 and Appendix A 

(DEIS).  The project would comply with the travel management plan direction for the area 

(refer to the Gallatin Travel Plan - Detailed Description of Alternatives under the Lionhead 

and Hebgen Basin sections).  There would be no change in public access management (GNF 

2010).  Project impacts related to increased project traffic and  use of temporary roads would 

be effectively mitigated through contract traffic control measures and rehabilitation 

requirements.  
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Vegetation (Forested) 

Insects and Disease 

Issue  

High levels of mountain pine beetle attacks could kill many lodgepole pine within the 
Lonesome Wood 2 area within the foreseeable future (next 2 to 5 years) on approximately 
10,000 acres (based on a recent analysis of the amount of lodgepole pine present within 
compartments 709 and 710).  There is also concern that moderate levels of Douglas-fir beetle 
kill could occur throughout this drainage in the larger Douglas fir trees (>15‖ dbh). 

If a large scale mountain pine beetle attack occurs (along with a moderate outbreak of 
Douglas-fir beetle), it is possible that around 30% to 35% of the forests within the Lonesome 
Wood 2 analysis would be dead.  This high level of mortality would increase fire intensity 
and likely increase the probablity of an intense fire for the next 5 to 7 years.  Additionally, 
large acres of mostly dead trees (lodgepole pine with some amount of Douglas-fir) increases 
the difficulty of fighting fire safely and the ability to safety evacuate the area in the event of 
wildfire. In order to lower the risk of  insect kill happening in the low risks stands of today, 
treatment prescriptions are designed in accordance with recommendations to open the canopy 
and reduce competition between trees. (USDA 1994). 

Indicator   

In general, the estimated acres of lodgepole pine, whitebark pine and Douglas-fir stands 
being killed is of interest to help understand the potential landscape change related to insect 
and disease activity.  Would project design increase resiliency and reduce excess fuels related 
to mortality in the treated area?   

Affected Environment 

The mountain pine beetle, which attacks all western pine species, is the most aggressive, 
persistent, and destructive bark beetle in the United States.   Normally, this insect is at low 
populations or endemic levels but as trees increase in size, age and density over a broad area, 
beetle populations can become epidemic. Mountain pine beetle outbreaks typically occur in 
mature to overmature forests where growth rates slow and thus its ability to defend against 
this insect declines.  Long-term (preventative) forest management is the best strategy to keep 
beetle populations at endemic levels because when enough area exists that is suitable for the 
mountain pine beetle, population explosions can occur.  Lodgepole pine become suitable 
hosts for the beetle when trees are greater than 8 inches in diameter and average 80 or more 
years old (Amman 1978, Safranyik, 1976).  Susceptibility increases with diameter and basal 
area (Amman 1978).  Thinning overstocked, mature and overmature lodgepole pine stands to 
near 70-80 square feet of basal area per acre can greatly reduce beetle-caused mortality 
(USDA 1994). 

The Lonesome Wood 2 area (compartments 709 and 710) is experiencing a light to moderate 
attack of the mountain pine beetle to the older, larger lodgepole pine.  Many of these large 
lodgepole pine (approximately 10 to 15 per acre) have been killed within the last 5 years with 
the scattered mortality continuing. The 2008 and 2009 Annual Aerial Detection Survey 
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(Forest Health Protection) shows specific areas where mountain pine beetle activity is the 
highest.   

In September of 2010, a survey was conducted to assess the mountain pine beetle situation in 
the Lonesome Wood 2 project area (USDA, 2010).  Beginning approximately 4 to 5 years 
ago, the beetle population was increasing rapidly up to and including 2009.  However, in 
2010,  there appeared to be a near 7-fold decrease in mountain pine beetle activity when 
compared to 2009.  A reasonable explanation for this sudden decrease in beetle numbers is 
likely due to an extreme late fall temperature drop in early October.  Temperatures around 
the area dropped to near -20 to -25 F for almost 4 to 5 days and it seems that the insects were 
unprepared for such cold temperatures so early in the winter season.  In 2010, across the 
Gallatin National Forest, very little mountain pine beetle activity was observed.  It is a guess 
as to what the beetle population would be in the near future, as was noted in the Forest 
Health Protection Survey Report (USDA, MFO 2010), ―bark beetle populations can rapidly 
expand during favorable conditions and these conditions fluctuate on a yearly basis.  While 
mountain Pine beetle population levels decreased in older stands from 2009-2010, these areas 
still have moderate hazard ratings because of lodgepole pine species composition.  Thus, our 
2010 survey indicated stand conditions may be conducive to bark beetle-caused mortality if 
mountain pine beetle populations increase within the project area and/or immigrate to this 
location from adjacent areas during conditions favorable to beetle survival.  Should this 
occur, FINDIT (Bentz 2000) projected a 49% mortality in the lodgepole pine within the 
project area over a 10-year outbreak.   

The Douglas-fir bark beetle is the most destructive bark beetle attacking Douglas-fir in the 
Northern Region.  Beetle populations can build up in host trees following drought, 
blowdown, fire, logging, severe defoliation, or in association with root disease.  Beetle 
populations build in down material (greater than 8 inches diameter) and then attack 
surrounding green trees.  Douglas-fir beetles tend to favor dense stands, stands with average 
ages greater than 120 years, and stands with root disease or injury.  Stand density reduction 
has been shown to be the most effective method of reducing beetle-caused mortality by 
reducing tree competition for moisture and exposing material to sunlight (USDA 1994, 
Leslie and Bradley 2001). 

Douglas-fir bark beetle activity is currently at light levels within the project area.   The 2008 
and 2009 Aerial Detection Survey notes Douglas-fir mortality in small to moderate sized  
pockets (of 20 to 100 acres) at the lower elevations for both compartments 709 and 710.  
Much of the mortality to these pockets of trees (from 30 to 50% of the trees in these pockets) 
is likely the result of the ongoing drought common throughout much of this part of the 
United States. This outbreak of Douglas-fir beetle has been occurring for the last eight to 
nine years in and around this area.  Some years see heavier tree mortality than others (during 
some of those years, beetles numbers were at epidemic levels) but it appears that within the 
last few years Douglas-fir beetle numbers have been dropping.  Future tree kills by this insect 
are likely to be much less than has occurred within the last decade.  However, if drier and 
warmer conditions increase and or more wildfire occurs within the area, Douglas-fir beetle 
numbers would likely increase.  

Commonly found within most older aged lodgepole pine stands is dwarf mistletoe 
(Arceuthobium americanum).  Dwarf mistletoe is a small, leafless, parasitic plant that is 
widespread throughout the Northern Region and has great impacts on these forests.  This 
plant is native to forests throughout the western United States, but human influences such as 
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partial cutting and fire exclusion have served to increase the intensification, spread and 
severity of dwarf mistletoe.  Dwarf mistletoe takes most of its carbohydrates and all of its 
water and minerals directly from the host tree.  This plant can at times greatly reduce both 
height and diameter growth rates, weaken trees to make them more susceptible to attack by 
secondary insects (for example Ips beetles), on occasion kill trees directly and create greater 
fire hazards to an area because of heavy brooms found in heavily infected trees (USDA 
1994).  Hawksworth‘s Dwarf mistletoe infection rates for the Lonesome Wood 2 area range 
from 3 to 6 throughout most older lodgepole pine stands (with 6 being extreme infection and 
0 being no infection).  Unless most to all older infected overstory trees are removed, 
infection rates are likely to increase over the coming years. 

White pine blister rust is a fungal disease on 5-needled pines (whitebark and limber pine) that 
was introduced in 1910.  The fungus infects trees through needle stomates and grows down 
the interior of the needle into the stem producing fusiform cankers.  These cankers eventually 
cause topkill or death of the most stem-infected trees.  The larger the tree is at the time it is 
infected, the longer it would survive after infection.  Whitebark pine within the project area 
are typically less than 15-20 inches diameter and found at the higher elevations.  About 25 to 
50% of the whitebark pine are infected with white pine blister rust with some mortality 
occurring from this disease.  

The western balsam bark beetle is the most common insect that accounts for a high amount 
of tree mortality in subalpine fir stands throughout the Northern Region.  Usually, 
populations of this beetle maintain themselves by feeding on weakened trees (old age, root 
disease, storm damage, slash) (USDA, 1994).  During periods of drought or other 
environmental stresses, infestations can build and spread to less susceptible stands.  Mortality 
from this beetle occurs as larvae continue to feed on the phloem and over time this constant 
feeding girdles the trees enough to weaken and die. 

The 2008 and 2009 Annual Aerial Detection Survey shows the ongoing mortality to 
subalpine fir from the western balsam bark beetle occurring throughout the higher elevations 
where subalpine fir stands grow.  Ranging from 10 to 40 trees per pocket killed, this insect is 
likely to keep on killing subalpine fir trees as long as warmer temperatures and drier 
conditions continue.  This level of mortality is considered light in scope and because of the 
high elevations and sensitivity of these sites, damage control in reducing mortality from this 
insect would be seldom to impossible.   

The western spruce budworm, (Choristoneura occidentalis Freeman), is the most widely 
distributed and destructive defoliator of coniferous forest in Western North America (Fellin 
and Dewey, 1982). A native insect that has co-evolved with Douglas-fir, spruce and true fir 
forests in this area, it occurs in 46 habitat types described for Montana which are found 
throughout Montana and Idaho (USDA, 1994).  Budworm populations are somewhat cyclic 
across many of the northern region forests.  On many of our forests east of the Continental 
Divide, such as the Helena National Forest, populations are often described as chronic or 
occurring over large areas with relatively short durations between outbreaks.  Larvae mine 
buds and old needles prior to bud burst in May or June.  They consume new foliage as the 
buds flush.  Radial growth is decreased after several years of heavy defoliation.  Young 
stands of trees are particularly vulnerable when growing beneath a canopy of overstory trees.  
In stands of Douglas-fir, true firs and spruce, after three or more years of sustained larval 
feeding, many trees are either top-killed which often results in stem deformity or death to the 
entire tree.   In mature stands, the greatest impact from budworm defoliation is reduced 
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growth and with repeated defoliation, top kill and sometimes outright tree mortality.  In 
addition, trees that are severely defoliated by the western spruce budworm may be 
predisposed to one or more species of tree-killing bark beetles, mainly the Douglas-fir beetle 
and fir engraver beetle. 

Stand structure, composition and density determines the quality of budworm habitat.  Good 
budworm habitat consists of dense, multiple layers of climax host species.  The climate of 
these stands may influence the probability of an outbreak, but stands conditions would 
determine the duration and intensity.  The upper story provides a good food source and 
refuge from predation and parasitism.  The lower canopy layers intercept budworm spinning 
from the upper layers and provide sanctuary from the predators on the forest floor.  Dense, 
even-structured stands would limit the diversity of bird predators and may reduce the 
efficacy of insect parasites.  

The 2009 Montana Forest Insect and Disease Conditions Report (USDA 2009) stated that 
around 38,300 acres were being defoliated by the western spruce budworm on the Hebgen 
Lake Ranger District, of which the Lonesome Wood 2 is a part.   The report also states, ―The 
most dramatic increase in insect activity on federal lands (in Gallatin County) was in the 
number of acres defoliated by the western spruce budworm; which increased nearly 7-fold 
across the County.  This occurred despite slight decreases in surveyed area.   High amounts 
of western spruce budworn-caused defoliation could result in an increase of Douglas-fir 
beetle activity in the future; currently this beetle is low in the County‖.  Overall, in the 
Lonesome Wood 2 area, defoliation is light to moderate in most of the Douglas-fir and 
subalpine/spruce stands.  However, this condition could easily increase over time as the 
insects increase in number. 

Applicable Laws, Regulations, Policy and Forest Plan and Travel Plan Direction 

The following are the applicable Forest wide standards for Insect and Disease and general 
vegetation managment:  

An appropriate silvicultural system is proposed to best meet management area objectives, in 
consideration of the management goals for this project. (II-20) 

Since no regeneration harvest is proposed, no site preparation is planned and no ―openings‖ 
would be created. 

Long term losses caused by insects and disease would be reduced by integrating forest pest 
management into project plans.   Silviculatural system will be the primary tool for pest 
management and will be used to improve diversity of tree species and size and age of trees in 
various stands.  A number of techniques will be employed to reduce long-term losses of 
lodgepole pine stands to insects, while protecting other resource values. (II-22) 

Management Areas (MA) vary within this analysis area.  MAs include 1, 4, 5, 7, 12, 13, 15 
and 26.  By far and away the most common MAs in the analysis area are estimated in 13 
(50%), 4 (23%) and 15 (20%).  Within proposed treatment units there is MA1, 5, 7, 13 and 
15.  MA 5, 7 and13 are suitable for timber management while MA1 and 15 are not suitable 
for timber production. However, the purpose of this project is not timber production. 
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MA 1 and 5 - Vegetation management to provide diverse vegetative patterns, to remove 
hazard trees and to maintain these facilities and areas for the safety and enjoyment of users 
and to enhance recreational values is consistent with the vegetation management proposed. 

MA 5 – The alternatives are consistent with standards to control damaging tree agents, 
develop a natural mix of species and provide a diverse vegetative pattern.  The silvicultural 
system is an intermediate harvest so standards for even age management are not applicable to 
this proposal. 

MA 7 – The project is proposed for wildland fuel reduction and aspen regneration purposes 
not timber production.  These and all applicable managment area standards are addressed in 
the harvest prescription and contract provisions based on mitigation or design features in the 
action alternatives.  The silviculturist selected the silivcultural system that best meets 
management goals of the project. Regeneration harvest is not included in this proposal. 

MA13 - A certified silvicuturist selected the silvicultural system and prescription which is an 
intermediate harvest.  The harvest prescription would lead to a two -three aged, mixed 
species forest which would be multi-storied.  Site preparation is not needed since no 
regeneration harvest is proposed.  The alternatives are consistent with standards for MA13 s 
it relates to timber. 

MA15 –  Prescribed burning and/or slashing or small tree thinning is proposed not timber 
harvest.  The alternatives are consistent with MA standards through design. 

Methodology for Analysis  

Current insect and disease conditions are determined from several sources.  The first method 
used, is field review and collection of vegetation data.  Field review included  formal stand 
exams along with many more short informal walk through exams.  To supplement these field 
visit overviews, recent NAIP (National Agriculture Imagery Program) imagery from 2007 
and 2009 were used to identify recently killed overstory trees throughout the area.  And 
finally, recent forest health condition maps generated by the Intermountain and Northern 
Region were used to verify and supplement insect and disease observations. All relevant 
scientific literature sited in this, the forested vegetative report, is based on the most relevant 
information available.  Some literature cited for this section is not very recent, but 
conclusions reached in those older publications are still correct and relevant (notably, the 
references to insects and their effects to forests).  FINDIT is a relatively easy to use tool 
(model) for analyzing insect and disease population information taken during stand surveys.  
Incidence of insects, pathogens and other biotic and abiotic influences on forest ecosystems 
are summarized using traditional mensurational measurements.   Information is summarized 
by diameter class, tree species, influencing agent and for the entire stand. 

In order to better evaluate the level of change the action alternative may experience when 
compared to no action in compartments 709 and 710 a rather detailed analysis using the 
landscape model SIMPPLLE was used where moderate to moderately high fire behavior was 
assumed.  This analysis did not model the extreme fire event that often burn whole drainages 
within weeks.  Previously, in most other effects analyses, a no action alternative describes a 
forest remaining static.  No insect damage, no wildfires and no look at forest stand 
succession with and without disturbance.  By using the SIMPPLLE landscape model, we are 
better able to understand the relative amount of differences between the no action alternative 
(which includes likely, but unplanned forest changes (wildfire, insect damage, forest 
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succession)) and planned action alternatives that also includes these ‗natural‘, but unplanned 
forest disturbances.  SIMPPLLE is an acronym for SIMulating Patterns and Processes at 
Landscape scales (Chew et al. 2004).  Developed by the Forest Service in Region 1, the 
model helps land managers understand the dynamics of landscapes.  SIMPPLLE uses a 
multiple simulation approach to provide a quantified range of possible landscape disturbance 
outcomes (thus relying on a stochastic rather than on a transition matrix approach).  The 
multiple simulations quantify the probability of disturbance (such as wildfire and insect 
epidemics), vegetative species cover, canopy cover and size classes that could occur over 
specified decades.  The major strength of SIMPPLLE is its ability to connect and interact 
with adjacent stands and map the uncertainty of vegetative change based on well-accepted 
models and or expert opinion.  Thus, the probability of disturbance (fire, insects, etc) 
originating or spreading from a single stand is not determined solely by an individual plant 
community‘s condition.  Surrounding vegetative conditions, as well as current and past 
disturbance patterns, all play a key role. 

Spatial boundary:  The spatial boundary for observing and summarizing insect and disease 
effects included compartments 709 and 710.  The successional stage analysis (which includes 
old growth) also followed timber compartment boundaries (Forest Plan direction requires the 
Gallatin NF to analyze this way).  Because of this, and because it was felt that such a scale is 
more than adequate to address effects from insects and disease, we felt that a scale much 
smaller than what we are using might overstate or understate the overall condition of insect 
and disease conditions in this area.  However, areas well outside these compartments were 
also reviewed to better understand the overall regional direction the insect situation is taking. 

Temporal boundary:  The time period used to review this issue included today‘s conditions 
as well as past conditions (last 10 years or so) and what the conditons might be like after 
proposed treatments are completed (next 5 years). Additionally, an effort was made, using 
the SIMPPLLE model, to anticipate possible insect conditions 30 years from today.  These 
different time periods will give us a reasonable idea of what insect damage has been and 
what it might be decades from today.  Such temporal views will give us useful information 
for better managing the forest with an understanding of insect and disease effects.  

 Direct And Indirect Effect  of Alternative 1 - No Action (Over Next 30 Years) 

As was described above, the modeled No Action Alternative using SIMPPLLE, attempts to 
outline what the future might look like 10 and 30 years from today.  For this analysis, 
modeling the future assumed a moderate to moderately-high wildfire regime for the next 30 
years.  This analysis did not evaluate an extreme fire disturbance future.  To aid in helping 
describe possible changes in acres affected by insects over the next 30 years, the following 
table highlights, by timber compartment and year, modeled changes using SIMPPLLE for 
mountain pine, Douglas-fir beetle and western spruce budworm.  The estimates vary over 
time and are simply a reflection of forest stands that are considered high risk.  Whether or not 
such acres of forest are truly affected by specific insects over time is certainly a best guess 
(as are all the other efforts in projecting possible futures in forest succession).  Reviewing the 
Current Condition section above highlights the present insect condition for the area as a 
whole.  The table below attempts to simplify what we believe the amount of forest acres 
altered by the aforementioned insects might be.   The timing of these insect attacks may not 
be accurate, but they reflect more accurately the number of high risk stands that could be 
attacked given certain conditions (warmer weather, drier weather, thicker forests, etc) over 
the next 30 years. 
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Table 36.  Modeled Acres Affected By Various Insects Alternative 1 (No Action). 

MODELED ACRES AFFECTED BY VARIOUS INSECTS 

ALTERNATIVE 1 (NO ACTION) 

 LODGEPOLE MTN 

PINE BEETLE 

DOUGLAS-FIR 

BEETLE 

WESTERN 

SPRUCE 

BUDWORM 

Compartment Year 10 Year 30 Year 10 Year 30 Year 10 Year 30 

709 697 119 23 25 33 90 

710 2,479 278 13 24 2 50 

As evident from the above table, the majority of future insect attacks would likely occur in 
lodgepole pine and some whitebark pine by the mountain pine beetle.  Lesser acres would 
likely be affected by Douglas-fir beetle (in mostly pure Douglas-fir forest stands) and 
western spruce budworm (in mostly Douglas-fir forest types).  However, based on current 
conditions, the acres being affected by Douglas-fir beetle and western spruce budworm over 
the next 10 years may be much higher than the modeled numbers suggest.  Other insects and 
diseases not modeled by SIMPPLLE include western balsam bark beetle (which kills 
subalpine fir), white pine blister rust in whitebark pine and dwarf mistletoe in lodgepole pine.  
The western balsam bark beetle would likely continue killing small pockets of subalpine fir 
stands (1 to 3 acres) as long as warmer, drier conditions prevail in the higher elevations and 
while stands remain that are older and slow growing.  White pine blister rust is also projected 
to spread and continue to kill whitebark pine.  If surrounding areas are any indication of what 
this rust might do (western Montana and southern Idaho), we might expect 60% to 80% 
mortality rates 10 to 30 years from today.  We might also expect the mountain pine beetle to 
kill many more whitebark pine trees before the present outbreak (in the higher elevations 
where whitebark pine is being killed throughout the western US) ends.   Two common 
diseases, dwarf mistletoe and Schweinitii root rot, can also be expected to increase as more 
and more stands of forest continue to age.  Both of these diseases depend on older forest 
types to grow and spread.   Dwarf mistletoe is found in most mature lodgepole pine stands 
and Schweinitii root rot is found in many mature and older forest stands of Douglas fir. 

Direct And Indirect Effect  of Alternatives 2 and 3 (Over Next 30 Years) 

As was described in the above section, Alternatives 2 and 3 were modeled using SIMPPLLE 
to outline what the future might look like 10 and 30 years from today.   For this analysis, 
modeling the future assumed a moderate to moderately-high wildfire regime for the next 30 
years.  This analysis did not evaluate extreme fire disturbance into the future.  To aid in 
helping describe possible changes in acres affected by insects over the next 30 years, the 
following table highlights, by timber compartment and year, modeled changes using 
SIMPPLLE for mountain pine, Douglas-fir beetle and western spruce budworm.  The 
estimates vary over time and are simply a reflection of forest stands that are considered high 
risk. Both action alternatives were combined in the modeled outputs below because the 
SIMPPLLE model cannot accurately differentiate between these alternatives.  This inability 
to differentiate between action alternatives is due to the relatively small acreage differences 
planned for the action alternatives.  Whether or not such acres of forest would be affected by 
specific insects over time is certainly a best guess (as are all the other efforts in projecting 
possible futures in forest succession).  The Current Condition section described above, 
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highlights the current insect condition for the area as a whole.  The table below attempts to 
simplify what we believe the amount of forest acres altered by the aforementioned insects 
might be.   The timing of these insect attacks may not be accurate, but they reflect accurately 
the number of high risk stands that might be attacked given certain conditions (warmer 
weather, drier weather, thicker forests, etc). 

As evident from the following table, the majority of future insect attacks would likely occur 
in lodgepole pine and some whitebark pine by the mountain pine beetle.  It appears that 
because of the wide variations in modeled mountain pine beetle attacks between the No 
Action Alternative 1 and action Alternatives 2 and 3, there is likely little difference in the 
amount of beetle killed acres in any of the alternatives on the landscape scale.  In all cases, 
the differences in affected acres between no action and action alternatives 2 and 3 is likely 
the result of more stands being burned in wildfire under the the no action alternative.  Less 
susceptible acres (burned stands kill many high risk stands of forest) mean less insect 
damage. Lesser acres would likely be affected by Douglas-fir beetle (in mostly pure Douglas-
fir forest stands) and western spruce budworm (in mostly Douglas-fir forest types) and 
because of this, the percent differences are likely of little consequence (especially at the 
compartment scale level).  Other insects and diseases not modeled by SIMPPLLE include 
western balsam bark beetle (which kills subalpine fir), white pine blister rust in whitebark 
pine and dwarf mistletoe in lodgepole pine.  The western balsam bark beetle would likely 
continue killing small pockets of subalpine fir stands (1 to 3 acres) as long as warmer, drier 
conditions prevail in the higher elevations and stands remain that are older and/or slow 
growing.  White pine blister rust is also projected to spread and continue to kill whitebark 
pine.  If surrounding areas are any indication of what this rust might do (western Montana 
and southern Idaho), we might expect 60% to 80% mortality rates 10 to 30 years from today.  
We might also expect the mountain pine beetle to kill many more whitebark pine trees before 
the present outbreak (in the higher elevations where whitebark pine is being killed 
throughout the western US) is through.   Two common diseases, dwarf mistletoe and 
Schweinitii root rot, can also be expected to increase as more and more stands of older forest 
continue to age.  Both of these diseases depend on old forests to grow and spread.   Dwarf 
mistletoe is found in most mature lodgepole pine stands and Schweinitii root rot is found in 
mature and older forest stands of Douglas fir. 

Table 37.  Modeled Acres Affected By Various Insects Alternative 2 and 3. 

MODELED ACRES AFFECTED BY VARIOUS INSECTS 

ALTERNATIVE 2 and 3  

 LODGEPOLE MTN 

PINE BEETLE 

DOUGLAS-FIR 

BEETLE 

WESTERN 

SPRUCE 

BUDWORM 

Compartment Year 10 Year 30 Year 10 Year 30 Year 10 Year 30 

709 815 

 

128 

 

22 

 

30 

 

43 

 

84 

 

710 3,330 

 

249 

 

10 

 

16 

 

0 

 

40 

 

Thinning activities under the action alaternatives would open up the existing stands and 
reduce inter-tree competition for resources slightly.  With more resources available, 
individual tree stress would decrease and tree health/vigor would increase.  The amount of 
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increased vigor would be dictated by the actual residual density around individual trees and 
future moisture availability.  Improved tree vigor would reduce tree susceptibility to bark 
beetle attacks since trees would be better able to pitch-out or wall-off beetles.  Thinning 
activities would also capture recent or potential tree mortality. 

Stand-level thinning can reduce inter-tree competition and promote long-term benefits as 
residual trees gain greater access to limited commodities (light, water, nutrients, and overall 
growing space) (Oliver and Larson, 1990). Residual trees in thinned plantations exhibit 
increased tree growth, vigor, resilience to bark beetle attack, and drought-related tree 
mortality. Thinning treatments can also enhance residual tree resilience to MPB attack by 
altering stand microclimate; in effect, reducing environmental conditions conducive to bark 
beetle dispersal, communication, aggregation, and/or reproduction. Microclimate variables 
thought to be important include pheromone plume stability, wind speed, and bark 
temperature (Amman and Logan, 1998).  

Multiple experimental research studies have assessed density reduction treatments and 
reported that thinning is a viable tool to reduce MPB-caused tree mortality in lodgepole pine 
forests ( Whitehead and Russo, 2005; Whitehead et al., 2007; Fettig et al., 2007).  However, 
it should be noted that thinning without spacing targets can leave a clumped distribution of 
residual trees that can remain susceptible to bark beetle-caused tree mortality (Whitehead and 
Russo, 2005).  After thinning, individual tree and stand dwarf mistletoe ratings are expected 
to increase slightly in the next 3 – 5 years primarily due to expression of previously latent 
dwarf mistletoe infections.  Additionally, thinning can increase susceptibility to structural 
failure during exposure to severe wind events and local knowledge should be used to assess 
windthrow potential. 

Reducing stand densities to around 80 square feet of basal area per acre in lodgepole pine 
stands and to around 100 square feet of basal area per acre for Douglas-fir tree stands would 
improve vigor and increase resistance to mountain pine beetle and Douglas-fir beetle attacks 
(Gibson, per. comm.).  Even in areas where the basal area is below 80 to 100 square feet per 
acre some reduction and increased resistance to mountain pine beetle attack would occur.  
Additionally, although tree diameters would be within the susceptible size classes, reduced 
competition and improved vigor would increase the probability that individual trees can 
pitch-out or wall-off bark beetles to prevent mortality.   

Douglas-fir beetle populations, however, could increase to low and moderate levels within 
the treatment units that are burned (depending on the level of fire damage to live trees). Trees 
weakened from fire damage would attract Douglas fir beetles depending on the amount of 
fire damage.  The burn plan is to keep fire damage to as small a level as possible.  This 
means that flame lengths and time of year to burn would be conducted so as to minimize 
damage to larger trees.  

The action alternatives would increase resiliency as described above and reduce some of the 
excess fuels related to mortality in the treated area because dead and dying trees would be 
prioritized for removal,  As designed, either thinning by spacing guidelines or removing 
small groups of trees allows flexibility during tree marking and sale administration to remove 
as many of the recent dead and dying trees within the units as possible leaving less dead fuel.  
Not all dead trees would be removed since the Forest Plan requirements for dead and down 
material and snags would be followed See the description of the alternatives. 
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Cumulative Effects (Alternatives 2 and 3) 

The cumulative effects for both alternatives 2 and 3 are basically what was described in the 
direct and indirect effects section above.  All past changes occurring (from insects, disease, 
fire and harvest) to forested stands within timber compartments 709 and 710 were 
incorporated into the direct/indirect effects section.   These changes and the resulting 
conclusions reached are also identical to what the cumulative effects analysis would show.  A 
future cumulative effects analysis within this area was also analyzed using the SIMPPLLE 
model.  This futuring analysis was an attempt to incorporate possible cumulative changes 
over a longer time frame to old growth forests presently within the project area.  

Past, present and reasonably foreseeable changes that have been considered for potential 
cumulative effects with the Lonesome Wood 2 Project are summarized at the start of this 
chapter and discussed further in the cumulative effect checklist in the project file.. 

Comparison to Laws, Regulations and Forest Plan Direction 

All alternatives are consistent with laws, regulations and Forest Plan Direction and were 
discussed above, in the Applicable Laws, Regulations, Policy and Forest Plan and Travel 
Plan Direction section. The proposal is consistent with the Forest Plan  standards because 
treatment prescriptions would incorporate pest management recommendations and 
increase or maintain trees species diversity, size anad age classes and in turn are intended 
to reduce long term losses of lodgepole pine stands to insects. 
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Old Growth & Successional Stages, Snags and Other 

Issue  

Vegetation treatments may alter old growth forests to levels below the Forest Plan Standard 
of 30% (this amount is specific to areas that require managing for grizzly bear) within the 
proposed project area. 

The general vegetative composition and distribution of forested successional stages are of 
interest to help understand the types of forest and habitat available in the project area.  A 
discussion of the forest composition and structure is presented.? 

Snag and down woody material would be altered by vegetation management activities, would  
the altenatives maintain adequate amounts of these forest components to meet the Forest Plan 
standard (Amendment 15). 

Indicator:  The percentage of old growth on forested lands within each timbered 
compartment before and after the proposed treatments are completed.  The timber 
compartments where treatments are proposed are found within 709 and 710.  

Is the project designed to incorporate Forest Plan standards for snag and down woody 
material? 

Concern:  Old growth forest is often an issue of concern because of the unique habitats that 
old growth forests provide. Old growth forests and their loss has become symbolic of 
changes and losses in forest biodiversity resulting from human activities.  

Various vegetation related comments were received during public involvement, this includes 
topics like the potential effect to whitebark pine, huckleberries and climate change.  These 
subjects are addressed in this analysis as well although no standards exist specific to these 
subjects.. 

Affected Environment 

The Lonesome Wood2  project area (compartments 709 and 710) is approximately 74 
percent forested with lodgepole pine, Douglas-fir, subalpine fir, Englemann spruce and 
whitebark pine.  The general forested areas are composed of cool to moist Douglas-fir habitat 
types (about 5 percent) on the lower elevations facing south and west, with cool subalpine fir 
habitat types dominated by lodgepole pine at many elevations and aspects (about 61%) and 
cold to moist subalpine fir dominated overstories (usually at higher elevations) on around 
28% of the forest ground. On about 7% of the higher forested ground, cold and moist upper 
subalpine fir and timberline habitat types dominant.  The most common habitat types include:  
subalpine fir/huckleberry,  subalpine fir/pinegrass, subalpine fir/sitka alder, subalpine fir 
grouse whortleberry and subalpine fir-whitebark pine/grouse whortleberry.   Land suitability 
classes designated within the two drainages consist of about equal amounts suitable and 
unsuitable forest land for timber production.   

Forested stands (overall the area is 74% forested) are predominantly single-storied, but two-
storied and multi-storied stands also occur across the project area.  Stand composition ranges 
from a mix of Douglas-fir and lodgepole pine (about 11%), pure Douglas-fir (21%), 
lodgepole pine (about 35%) to a mix of subalpine fir, Englemann spruce and lodgepole pine 
(19%) and small amounts of almost pure quaking aspen stands (<1%).  Whitebark pine 
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stands are found at the highest elevations (and comprise about 13% of the forested area) and 
would not be affected by any of the proposed actions within the Lonesome Wood 2 treatment 
area.  About 89 % of the stands within the entire general area that are on forested lands are 
moderately to well stocked.  In other words the canopy density ranges from 40% to close to 
90% as per aerial photo observations and ground verified stand exam data. 

Basic stand information for the project area is based on intensive and quick plot stand 
examinations and mathematical regression estimates.  Densities ranged from 120 to 4400 
trees per acre and were highly variable across the project area.  On steep, north- and 
northwest-facing slopes, stand densities were at the higher end of the range with 200 to 500 
trees per acre greater than 5 inches diameter at breast height.  On the more gentle slopes, 
overall densities were highly variable, but densities in trees greater than 5 inches diameter at 
breast height were between 200 and 300 trees per acre.  Average stand diameters ranged from 
1 to 15 inches with the majority between 6 and 9 inches at breast height.  Tree heights 
typically average less than 70 feet.  Stands in both compartments are predominantly in the 
mature and older age/size class (86%) with fewer stands classified as seedling or sapling 
(8%).  Stand density index values generally range from the upper limit of full-site occupancy 
to mid-way through the zone of imminent competition-induced mortality.  Stand origination 
dates were measured or estimated to be between 1805 (for the oldest stands with at least 10-
15 TPA of trees in this age class) and 1900.  Many of the unharvested stands originated in the 
mid-1800s to late-1800s.  Virtually, all the seedling and sapling components were initiated 
between the 1960 and 1987.   

Scattered, non-forested, mountain meadows or grassland steppe exist through out the 
Lonesomewood 2 area.  Many of these areas are found on south to west-facing slopes and on 
the flat areas usually owned by private individuals.  The mountain meadows and grassland 
steppe constitute roughly 7,133 acres (22%) of the project area.  In places, conifer 
encroachment into the meadows and steppe has reduced meadow acreage and eliminated 
numerous meadow fingers/stringers. 

Successional Stages, Including Old Growth 

Forested successional stages are as follows for the two compartments analyzed:  

Table 38.  Forested Successional Stages In Compartment 709 (based on 10,767 forested acres). 

Successional Stages Acres Successional Stage Percent 

Forested Grass 0 0%* 

Seedling 164 2%* 

Sapling 1,059 10% 

Pole 960 9%* 

Mature 6,311 59% 

Old Growth 2,273 21%** 

*below the forest standard of striving for a minimum of 10% in each successional stage 

**below the forest standard of striving for a minimum of 30% old growth.  
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Table 39.  Forested Successional Stages In Compartment 710 (based on 13,196 forested acres). 

Successional Stages Acres Successional Stage Percent 

Forested Grass 30 <1%* 

Seedling 50 <1%* 

Sapling 512 4%* 

Pole 618 5%* 

Mature 6,332 48% 

Old Growth 5,654 43% 

*below the forest standard of striving for a minimum of 10% in each successional stage 

As is evident in Tables 38-39, many of the young age successional stages are below the 
Forest Plan Standard of 10% (depending on the timber compartment) and the old growth 
amount for Compartment 709 is below the 30% threshold in grizzly bear management areas.  
As is equally evident, most of the older aged forest types are well above the standard of 10%.  
Approximately 5,654 acres or 43% of the forested area in compartment 710 is old growth as 
defined by Region 1 Guidelines (Green et. al.) and well above the 30% standard.  

Forest-wide on the Gallatin National Forest (using Forest Inventory Analysis (FIA) data) the 
amount of old growth calculated is approximately 28% with a confidence interval of 24% to 
32% at the .90 confidence limit.  For the Madison Range alone, old growth averages (using 
FIA data) 30% with a range, at the .90 confidence limit, of between 25% to 36%. 

Lodgepole pine old growth (code 6) for the East-side Montana zone has been observed on 
mostly subalpine fir habitat types.  Lodgepole pine is a seral species on these habitat types.  
Subalpine fir old growth (code 9) for the east side of Montana is the climax species on these 
subalpine fir types, while whitebark pine old growth (code 11) for eastern Montana is found 
on mostly subalpine habitats where whitebark pine is a seral coniferous species.  Douglas-fir 
old growth (code 2) is a climax species on Douglas-fir habitat types and a seral species on 
subalpine fir and whitebark pine habitat types.  Lodgepole pine old growth is found at all 
elevations and aspects and has had a natural fire frequency that ranged from thinning fires on 
a 35 to 40 year frequency to stand replacing fires spaced around 150 to 200 years.  Without 
periodic disturbances like fire, subalpine fir would eventually dominate.  Subalpine fir old 
growth is found at most elevations and aspects and also has had a natural fire frequency that 
ranged from thinning fires on a 35 to 40 year frequency to stand replacing fires spaced 
around 150 to 200 years.  Without periodic disturbances like fire, subalpine fir would 
eventually dominate, but where fire disturbance occurs lodgepole pine will often dominate.  
Whitebark pine old growth is found at the higher elevations, but on all aspects.  Because of 
the range of fire frequency (reported from 35 to 300 years from a few trees to an entire 
stand), the concept of fire frequency does not apply well in these upper elevation stands 
(Fisher and Clayton, 1983).  On these higher elevation sites whitebark pine would eventually 
be overgrown by subalpine fir if no fire disturbances occur.   On Douglas-fir sites (types 
found within this analysis area), historic fire frequency ranged from 35 to 45 years and with 
or without fire would continue to dominate sites at the lower elevations.  On the more cool, 
moist habitat types (subalpine fir and whitebark pine), Douglas-fir would grow in an area for 
a shorter period than on the climax sites.  Eventually, without disturbance, the more shade 
tolerant species would dominant. 

Criteria for minimum old growth characteristics if from Green et al. (1992): 
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Lodgepole pine old growth is defined as stands with the following minimum characteristics:   

 12 trees per acre 10 inches DBH or more, 

 large trees 150 year old or more, and 

 basal area 50 square feet per acre or more. 

Subalpine fir old growth is defined as stands with the following minimum characteristics:   

 10 trees per acre 13 inches DBH or more, 

 large trees 160 year old or more, and 

 basal area 60 square feet per acre or more. 

Whitebark pine old growth is defined as stands with the following minimum characteristics:   

 11 trees per acre 13 inches DBH or more, 

 large trees 150 year old or more, and 

 basal area 60 square feet per acre or more. 

Douglas-fir old growth is defined as stands with the following minimum characteristics:   

 5 trees per acre 19 inches DBH or more, 

 large trees 200 year old or more, and 

 basal area 60 square feet per acre or more. 

Snags and Down Woody Material 

The Gallatin National Forest Plan (1987) requires approximately 15 tons per acre of coarse 
woody debris (material >3 inches diameter).  This requirement helps to maintain soil 
productivity and is very similar to Russell Graham‘s recommendations of 7 to 15 tons per 
acre on subalpine fir/grouse whortleberry habitat types and 13 to 25 tons per acre on 
subalpine fir/twinflower habitat types (Graham et al. 1994).   

Presently, Forest-wide (using Forest Inventory Analysis (FIA) data), there is about 28 tons 
per acre of coarse woody debris (material that is overwhelmingly >3 inches diameter).  This 
amount is considerably above the forest plan standard.  Within the Gallatin Mountain Range, 
coarse woody debris averages close to 37 tons per acres and within the Madison Mountain 
Range, coarse woody debris averages around 26 tons per acre.   

The number of snags, estimated from the same Forest-wide data base as was used in the 
above coarse woody debris analysis, were calculated for various size classes.  Within the 
nearby Madison Mountain Range, snags greater than 10‖ diameter averaged 12 per acre The 
FIA snag numbers listed above are most assuredly lower than what is current.   These 
numbers are lower than present because of the relatively recent outbreaks of mountain pine 
beetle and western spruce budworm (within the last 5 or 6 years).   Only 10% of the total FIA 
plots on the Gallatin National Forest are updated annually.  So, most of the FIA plots used in 
the above calculations occurred previous to the major outbreak of insects.  

Applicable Laws, Regulations, Policy and Forest Plan and Travel Plan Direction 

Management Areas (MA) vary within this area.  MAs include 1, 4, 5, 7, 12, 13, 15 and 26.  
By far and away the most common MAs in the analysis area are 13 (50%), 4 (23%) and 15 
(20%).  MA 13 is suitable for timber production, while MA‘s 4 and 15 are not suitable for 
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timber production.  MA 13 focuses on managing timber along with grizzly bears while MAs 
4 and 5 manage for wilderness and recreation, and grizzly bears, respectively. 

Additionally, for this area, strive to maintain a minimum of 30% old growth for each timber 
compartment. 

One of several standards for MA 13 is the statement ―No commercial thinning is planned‖.   
Comments received from the public interpret this standard as No commercial thinning is 
allowed or Commercial thinning is prohibited.  While this interpretation may seem correct, 
the Gallatin National Forest Planners (written in the 1980s) specifically wrote the standard as 
―No commercial thinning is planned.‖  to more specifically highlight how thinning was 
calculated into the Forest‘s Objective of annual timber harvest.  At the time of Forest Plan 
completion, the average annual volume that was planned for harvest was calculated to be 
around 21 MMBF (million board feet )(FP p.II-5).  This calculated total was derived from 
―suitable forest lands‖ (FP p.VI-38) which were defined as those lands that would ensure 
timber production without irreversible resource damage.  ―Unsuitable timber land‖ (FP p.VI-
43) timber outputs were not calculated in the annual planned timber harvest volume nor was 
any commercial thinning timber outputs in MA 13 calculated into the planned annual volume 
of 21 MMBF.  In summary, the Forest Plan direction for MA 13 did not prohibit commercial 
thinning, but it did highlight the fact that in calculating the planned annual timber harvest 
volume, commercial thinning was not included 

Forest Plan Requirements  

Forest-Wide Standards. 6a. 7.  Standards for snag management and for dead and down 

woody material will be utilized.  These standards are detailed in Appendix A-1 of the 

Gallatin National Forest‘s Management Plan.  Amendment No. 15, written February 

1993 supersedes Appendix A-13.  Goal A for the direction of snag management is to 

maintain sufficient habitat components to accommodate the needs of cavity nesting birds 

and other snag dependent species in conjunction with the timber harvest program.  

Provide and sustain an average of at least 30 snags per 10 acres in harvest units.  Large, 

broken topped trees with existing cavities are preferred that are both hard and soft and 

include different species and diameters (over 10‖ diameter and greater than 18‘).  Goal A 

for direction of down woody debris is to maintain sufficient amounts to accommodate the 

needs of wildlife species.  Specifically, in timber sale contracts, require a minimum of 

fifteen tons per acre of plus three-inch debris be left scattered within the units and leave at 

least 2 per acre of 10‖ X 20‘ of log class 1 and 2.  

Forest-Wide Standards. 6c. 1.  In order to achieve size and age diversity of vegetation, the 

Forest will strive to develop the following successional stages in timber compartments 

containing suitable timber:  10% grass-forb, 10% seedlings, 10% saplings, 10% pole, 10% 

mature and 10% old growth.  In management areas where grizzly bear management is 

emphasized, 30% old growth forest is desired. 

Methodology for Analysis  

 Forest structural types were generated by using ArcView from the Timber Stand 
Management Resource System (TSMRS) database.  Ground truthed data were also used 
when available (203 stands in compartments 709 and 710 have been ground truthed with 
field exams).   The analysis for both old growth (criteria based on Green et al. 1992) and 
vegetative diversity were developed from data gathered from the TSMRS.  The TSMRS 
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stores practically all information related to individual forest stands delineated by human 
photo interpretation.   Information such as slope, aspect, forested cover type, elevation, and 
activities completed (logging, precommercial thinning, stand exams, etc.) to name but a few 
are stored in this database.  Based part on field exams and part from photo interpretation old 
growth and other forest successional types were identified.  The old growth cirteria 
developed by Green et al. (1992)  involved involved input from many vegetation specialists 
and is still very much applicable today.  The minimum forest attributes identified as critical 
to identifying old growth forest are relatively simple to acquire, but were determined after 
much thought/discussion as to what an old growth forest stand is.    

In order to better evaluate the level of change the action alternative may experience when 
compared to no action in compartments 709 and 710 a rather detailed analysis using the 
landscape model SIMPPLLE was used where moderate to moderately high fire behavior was 
assumed.  This analysis did not model the extreme fire event that often burn whole drainages 
within weeks.  A no action alternative describes a forest remaining static with no insect 
damage, no wildfires and no look at forest stand succession with and without disturbance.  
By using the SIMPPLLE landscape model, we are better able to understand the relative 
amount of differences between the no action alternative (which includes likely, but 
unplanned forest changes (wildfire, insect damage, forest succession)) and planned action 
alternatives that also includes ‗natural‘, but unplanned forest disturbances.  SIMPPLLE is an 
acronym for SIMulating Patterns and Processes at Landscape scales (Chew et al. 2004).  
Developed by the Forest Service in Region 1, the model helps land managers understand the 
dynamics of landscapes.  SIMPPLLE uses a multiple simulation approach to provide a 
quantified range of possible landscape disturbance outcomes (thus relying on a stochastic 
rather than on a transition matrix approach).  The multiple simulations quantify the 
probability of disturbance (such as wildfire and insect epidemics), vegetative species cover, 
canopy cover and size classes that could occur over specified decades.  The major strength of 
SIMPPLLE is its ability to connect and interact with adjacent stands and map the uncertainty 
of vegetative change based on well-accepted models and or expert opinion.  Thus, the 
probability of disturbance (fire, insects, etc) originating or spreading from a single stand is 
not determined solely by an individual plant community‘s condition.  Surrounding vegetative 
conditions, as well as current and past disturbance patterns, all play a key role. 

In addition, a Forest-wide analysis was conducted on the Gallatin National Forest and the 
Madison Mountain Range using Forest Inventory Analysis (FIA) data. The amount of old 
growth was calculated at the .90 confidence limit. The amount of old growth was calculated 
at the .90 confidence limit.  FIA data is likely the best forest stand data in the United States 
for broad scale analysis.  Used best at the 4th code HUC scale, the FIA program has been in 
existence since Congress mandated FIA in 1928.  Initially used to monitor Forest Health,  
FIA is now used (at least in Region 1) to help determine a myraid of forest attritubes such as 
the total of snags per acre or total old growth forest at the Ranger District scale. 

Spatial boundary: The spatial boundary for the old growth and vegetative diversity issue 
includes timber compartments 709 and 710 because the Forest Plan standard for successional 
stages and old growth is tied to timber compartment. 

Temporal boundary: The time periods used to review this issue included today‘s 
conditions, conditons within 3 years after proposed actions and conditions 10 and 30 years 
from completion of this EIS.  These different time periods were used to better understand 
how proposed treatments would immediately affect old growth amounts and what old growth 
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levels might be decades from today where natural events such as wildfire and insect and 
disease will likely occur. 

Direct and Indirect Effect of Alternative 1 (No Action) Alternative 

Forest Vegetation 

For this analysis, a comparison of the average acres of forested structure between alternatives 
were evaluated today and 10 and 30 years from today.  Because of the outputs generated by 
the SIMPPLLE model, a slightly different structural stage description had to be used in 
describing differences between alternatives when compared to what was outlined in the 
above Current Condition description for structural stages.  

Table 40.  Forest Class Size -- Compartment 709 (No Action). 

FOREST SIZE CLASS -- COMPARTMENT 709 

ALTERNATIVE 1 (NO ACTION) 

SIZE 

CLASSES 

PRESENT 

CONDITION 
% OF SIZE 

CLASS 
 

YEAR 10 % OF SIZE 

CLASS 

YEAR 30 % OF 

SIZE 

CLASS 
SEEDLING/ 
SAPLING 

1,368 13% 965 9% 2,065 20% 

POLE 1,768 16% 2,509 24% 1,820 18% 
MEDIUM 6,979 64% 6,198 59% 5,115 50% 
LARGE + 811 7% 897 9% 1,337 13% 

 

Table 41.  Forest Class Size -- Compartment 710 (No Action). 

FOREST SIZE CLASS -- COMPARTMENT 710 

ALTERNATIVE 1 (NO ACTION) 
SIZE 

CLASSES 

PRESENT 

CONDITION 

% OF SIZE 

CLASS 
 

YEAR 10 % OF SIZE 

CLASS 

YEAR 30 % OF SIZE 

CLASS 

SEEDLING/ 

SAPLING 
633 5% 1,232 10% 2,770 22% 

POLE 683 5% 1,037 8% 834 7% 
MEDIUM 11,693 88% 10,353 80% 8,031 64% 
LARGE + 291 2% 361 3% 945 8% 

Old Growth 

As was described in the above Forest Vegetation section, the modeled No Action Alternative 
using SIMPPLLE, attempts to outline what the future might look like 10 and 30 years from 
today.  For this analysis, modeling the future assumed a moderate to moderately-high 
wildfire regime for the next 40 years.  This analysis did not evaluate an extreme fire 
disturbance future.  The following table highlights, by timber compartment and year, 
modeled changes using SIMPPLLE for medium and large plus forest size classes.  These 
larger forest size classes were used in place of tracking specific known old growth stands 
over time because of the large effort needed in calculating these specific changes. It is 
assumed, that medium and large plus forest size classes represent (well enough for this 
analysis) what the overall amount of old growth is likely to be by time and timber 
compartment.  Medium inlcudes trees 9 -15 inches in diameter  and large trees are those over 
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15 inches in diameter.  Reviewing the Present Condition section above shows old growth and 
mature forest percent (percent of forested acres, not total compartment acres) as 71% for 
timber compartment 709 and 90% for timber compartment 710.     

Table 42.  Medium to large size Classes by Timber Compartment (Alternative 1). 

MEDIUM TO LARGE+ SIZE CLASSES 

BY TIMBER COMPARTMENT  

ALTERNATIVE 1 (NO ACTION) 

Compartment Present Med. And 

Large+ size class 

Year 10 Med. And 

Large+ size class 

Year 30 Med. And 

Large+ size class 

709 71% 68% 

(-3%)* 

63% 

(-8%)* 

710 90% 83% 

(-7%)* 

72% 

(-18%)* 

*percent change from present condition 

Reviewing the above table, shows a slight change to medium and large plus forest size 
classes over a 10 to 30 year period by timber compartment.   Because of expected likely 
disturbances (such as fire and insects) a lower amount of these larger size classes is 
anticipated that varies from 3 percent to 18 percent over the next 30 years compared to 
today‘s condition.  However, because many of today‘s medium size stands are younger than 
the old growth age standard as defined by Region 1 guidelines, 10 and 30 years from today 
will see a substantial increase in old growth totals nearly equal to the percent of medium and 
large + size totals (which is well above the 30% forest plan standard). 

Based on a broad-scale look (by Ranger District and the Madison mountain range using FIA 
derived data), presently the number of snags per acre greater than or equal to 10‖ dbh is 
around 12 per acre in the Madison mountain range and around 11 per acre for the entire 
Hebgen Lake Ranger District.  Based on field reviews and stand exams the two timber 
compartments (709 and 710) where the analysis occurs have a considerable number os snags 
(greater than the 30 snags per 10 acres exceeding 10‖ dbh as per the GNF Forest Plan 
direction------Amendment No. 15).  The standard only applies to harvest units and not to the 
landscape, however.  Additionally, as fire and insects continue to kill trees, snag numbers 
will increase under all alternatives.  Presently, the area has recently experienced an outbreak 
of Douglas fir beetle which as killed hundreds of mature Douglas fir trees and was, until 
recently, experiencing an outbreak of mountain beetle caused mortality.  Since no havrest 
would occur under alternative 1 there would be no change to snags or down woody material 
related to wildland fuel treatements or aspen treatments. 

Direct and Indirect Effect of Alternatives 2 and 3 

Forest Vegetation 

Alternative 2 calls for mechanically thinning all sized trees, including larger trees (1,750 
acres), prescribe burning alone, 325 acres and mechanically thinning smaller sized stands of 
trees (825 acres of mostly lodgepole pine and lodgepole pine/subalpine fir stands) to reduce 
stand densities, ladder fuels, and canopy closure in hopes of lowering the potential of high 
intensity stand-replacing fire and mixed severity fire on 31 units over a period of 5-12 years.  
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Alternative 3 proposes mechanically thinning all size classes of trees including larger sized 
trees (1500 acres), prescribe burning alone, 325 acres and mechanically thinning smaller 
sized stands of trees (750 acres of mostly lodgepole pine and lodgepole pine/subalpine fir 
stands) to reduce stand densities, ladder fuels, and canopy closure in hopes of lowering the 
potential of high intensity stand-replacing fire and mixed severity fire on 28 units over a 
period of 5-12 years. 

Based on the present coniferous cover, the following prescriptions (based on Forest 
Vegetation Simulator (FVS and Fire Fuels Extension (FFE) model outputs) for thinned 
treatments in the larger sized stands (defined as mature or older forest) would be applied:  1) 
LP13, DF13, LPDF12 and DF12: remove in all diameter classes (3‖-6‖, 6‖-10‖, 10‖-20‖, 
20‖-25‖ and >25‖) about 50% to 60% of the existing trees per acre.  In virtually all cases, this 
equates to leaving about 90 square feet of basal area (BA) per acre in stands that exceed 150 
BA per acre presently and leaving about 50 BA per acre in stands where BA per acre is 
currently between 85 to150.   Basal area per acre is defined as (3.14) x (radius squared) for 
each tree and then added up for an entire acre.  Spacing between trees varies in the 10‖ to 20‖ 
diameter at breast height (dbh) class from 20 to 25 feet (in mostly lodgepole pine stands) and 
35 to 40 feet in the greater than 20‖ dbh class (in what is mostly Douglas-fir stands).   

No areas containing whitebark pine exceeding sapling to pole size scattered individual trees 
would be in the units.  Some of these trees could be limber pine also. 

Mechanical treatments (thinning) in the younger sapling to pole size lodgepole pine stands 
differs markedly from the above prescriptions for mature and older stands.  Based on FVS 
and FFE model run outputs, suggested treatment would thin from below about half of the 
present BA (varies from 140 to 100 BA).  The suggested removal equates to around 15 to 17 
feet spacing between boles with down woody debris remaining at between 7 to 10 tons per 
acre in mostly the >3‖ size class. 

Because of the nature of the prescribed thins, the overall size class for each treated forest 
stand would remain the same.  In other words, if the stand was a mature/medium stand before 
treatment, it would remain so after treatment.  The structure/size class changes evident below 
are entirely a result of forest succession and sporadic unplanned (―natural‖) insect and fire 
disturbances. 

The following tables show, by acres averaged over 40 simulations, each structural/size class 

presently, 10 years from today and 30 years from today (each simulation futured out 40 years 

from today or 4 time steps) for alternatives 2 and 3.  Both action alternatives were combined 

in the modeled outputs below because the SIMPPLLE model cannot accurately differentiate 

between alternatives 2 and 3.  This inability to differentiate between action alternatives is due 

to the relatively small acreage differences planned for the action alternatives.  In all 

projections, a percent difference in size class from the no action alternative 1 to the action 

alternative are included for 10 and 30 years from today.  
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Table 43.  Forest Size Classes – Compartment 709 (Alternatives 2and 3). 

FOREST SIZE CLASS -- COMPARTMENT 709 

ALTERNATIVES 2 and 3 
SIZE 

CLASSES 

PRESENT 

CONDITION 
% OF SIZE 

CLASS 
 

YEAR 10 % OF SIZE 

CLASS 

YEAR 30 % OF SIZE 

CLASS 

SEEDLING/ 

SAPLING 
1,368 13% 1,077 

+2%* 

11% 2,027 

0%* 

20% 

POLE 1,768 16% 2,320 

-1%* 

23% 1,692 

-1%* 

17% 

MEDIUM 6,979 64% 6,127 

+1%* 

60% 5,051 

+1%* 

49% 

LARGE + 811 7% 750 

-2%* 

7% 1,506 

+0%* 

15% 

*represents percent change from no action alternative 1 

Table 44.  Forest Size Classes – Compartment 710 (Alternatives 2 and 3). 

FOREST SIZE CLASS -- COMPARTMENT 710 

ALTERNATIVE 2 and 3  
SIZE 

CLASSES 

PRESENT 

CONDITION 

% OF SIZE 

CLASS 
 

YEAR 10 % OF SIZE 

CLASS 

YEAR 30 % OF SIZE 

CLASS 

SEEDLING/ 

SAPLING 
633 5% 1,057 

-2%* 

8% 2,696 

-1%* 

21% 

POLE 683 5% 1,022 

0%* 

8% 841 

0%* 

7% 

MEDIUM 11,693 88% 10,521 

+1%* 

81% 7,900 

-1%* 

63% 

LARGE + 291 2% 392 

0%* 

3% 1,206 

+2%* 

10% 

*represents percent change from no action alternative 1 

Treatments Analyzed Currently for Action Alternatives 2 and 3 

The tables below display the amount of old growth (and possible old growth) that would be 

treated in action alternatives 2 and 3 and the amount of remaining old growth (including the 

percent old growth) immediately after treatment for each compartment.  The numbers below 

reflect the use of only TSMRS data and not TSMRS data converted to SIMPPLLE values as 

is displayed in the above tables where 10 and 30 years from today were modeled.  
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Table 45.  Old Growth Alternative 2 – Before and After. 

OLD GROWTH  ALTERNATIVE 2 

BEFORE AND IMMEDIATELY AFTER TREATMENT 

COMPARTMENT PRESENT CONDITION IMMEDIATELY AFTER 

TREATMENT 

709 2,273 acres 21%* 2,273 acres 

(0 acres treated) 

21%* 

710 5,654 acres 43%* 5,159 acres 

(495 acres treated) 

39%* 

*Based on forested acres, not total acres within the Compartment 
 

Table 46.  Old Growth Alternative 3 – Before and After. 

OLD GROWTH  ALTERNATIVE 3 

BEFORE AND IMMEDIATELY AFTER TREATMENT 

COMPARTMENT PRESENT CONDITION IMMEDIATELY AFTER 

TREATMENT 

709 2,273 acres 21%* 2,273 acres 

(0 acres treated) 

21%* 

710 5,654 acres 43%* 5,232 acres 

422 acres treated) 

40%* 

*Based on forested acres, not total acres within the Compartment 

The amount of old growth after treatment by compartment varied from zero percent to four 
percent less.   For alternative 2 and 3 in timber compartment 709, no old growth would be 
treated.  In compartment 710 around 422 acres of old growth stands or likely old growth 
stands are planned for thinning as per the prescribed silvicultural prescription described 
above. As mentioned previously, currently compartment 709 is below the 30% old growth 
standard.  There would be no treatment of old growth in compartment 709, therefore no 
change would occur to this forest type.   In compartment 710, after thinning around 422 acres 
in old growth forest, the percent old growth would be approximately 40% (from the current 
43%).  This amount is well above the forest standard of 30%.  

Snags and Down Woody Material 

For both alternatives, in units where thinning would occur, excessive fuels would be piled 
and burned or underburned alone where down woody debris exceeds 10 to 15 tons per acre in 
the greater 3‖ diameter class.  In all harvest units where no broadcast burning is planned, at a 
minimum, there would be 3 snags per acre or 30 snags per 10 acres remaining after thinnings 
are completed.  Snags would be left in clumps or as individuals.  Live replacement snags 
would remain also because the treatment is a thinning, 40-50 % of larger trees would be left 
onsite which exceeds the replacement snag requirements.  If the present outbreak of 
mountain pine beetles continues throughout this area, the number of snags would continue to 
be on the increase.   

Based on a broad-scale look (by Ranger District and the Madison mountain range using FIA 
derived data), presently the number of snags per acre greater than or equal to 10‖ dbh is 
around 12 per acre in the Madison mountain range and around 11 per acre for the entire 
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Hebgen Lake Ranger District.  Based on field reviews and stand exams the two timber 
compartments (709 and 710) where the analysis occurs has a considerable number os snags 
(at least greater than the 30 snags per 10 acres exceeding 10‖ dbh as per the GNF Forest Plan 
direction------Amendment No. 15).  The standard only applies to harvest units and not to the 
landscape however.  Because of the above snag numbers, it appears that past logging 
throughout the area has not been significant in reducing snags below the Forest Plan 
standard.  Additionally, as fire and insects continue to kill trees, snag numbers will increase 
in all alternatives. The area recently experienced an outbreak of Douglas fir beetle which as 
killed hundreds of mature Douglas fir trees and was, until recently, experiencing an outbreak 
of mountain pine beetle caused mortality.   

The present condition meets the Forest Plan standard of 30 snags per 10 acres by broad scale 
level criteria and by the direction provided for the treatments proposed with the silvicultural 
prescriptions.  As designed, the thinning treatment would leave 40-50% of the existing trees 
after thinning is completed which would provide more than adequate recruitment snag trees.  
Future treatments (approximately 30 years from today) would be considered to maintain 
desirable stand structures so control and or intensity of fire is maintained at desirable levels. 

Where Douglas fir dominated the overstory before thinning, Douglas fir would continue to 
dominant in the overstory.   Where lodgepole pine dominated the overstory before thinning, 
lodgepole pine would continue to dominate the overstory  with a mix of subalpine fir, 
Englemann spruce and Douglas fir in the understory.  For the most part, the post-treatment 
stands would be single or two-storied.  Surviving seedlings, saplings and poles would create 
the second story.   

Response to Vegetation Related Comments 

Mechanized logging and damage to huckleberries.  After thinning is complete in the areas 
around Rumbaugh, Moonlight Bay and Firehole Area the huckleberries (Vaccinimum 
globulare) would likely be damaged at light to moderate levels.  This means within three to 
five years, the huckleberry shrubs would be damaged enough to reduce berry production and 
canopy cover by 10 to 30 percent.  With a decrease in forest canopy cover and an assumed 
low level of ground disturbance, huckleberry damage after thinning may be less than stated 
above because of the likely positive response to increased sunlight.   However,  no matter 
how little ground disturbance may occur during the mechanized thinning and how much 
more sunlight would be available after some of forest canopy is removed, there would be at a 
minimum a low level of damage to the huckleberry shrubs in the short term.  See 
Huckleberry Research (Johnson 2001, Simonin 2000, Tirmenstein 1990) for more 
information on possible effects to huckleberry plants.  

Opening stands in lodgepole pine might cause windthrow.    This is always a concern where 
older stands of lodgepole pine exist.  However, there are many examples found throughout 
the area where little to no windthrow has occurred in thinned mature lodgepole pine stands.  
The soil survey for the Gallatin Forest shows this area to have some potential for windthrow, 
but historically little windthrow has been seen. 

Why remove larger sized diameter (>7 to 8 inches dbh) trees in the thinning operation? 
Thinning some larger trees based on spacing of 13‘ X 13‘ between crowns is prescribed for 
two reasons.  The first reason is to reduce the likelihood that a crown fire would carry 
through these stands should such a crown fire begin in these stands or from adjacent stands.  
Understory thinning alone, would not reduce the likelihood of crown fire carrying through a 
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stand of trees should one occur adjacent or in the stand itself.  The second reason in removing 
some larger trees is to reduce the probability of mortality possible from either the Douglas-fir 
beetle or mountain pine beetle.  Both beetles favor older and larger trees and given the 
favorable conditions that currently exist with warmer average temperatures and forest stands 
exceeding 80-100 square feet of basal are per acre, continued mortality of larger trees can be 
expected.  Increased mortality to these larger trees will only increase the odds of a more 
severe wildfire occurring within this area.  The number of larger trees to be left depends on 
each stand‘s characteristics, but the silvicultural prescription is to focus on leaving the largest 
and healthiest trees in the stand when spacing at 13‘ X 13‘ between tree crowns. 

In addition to the discussion concerning structural diversity and old growth, global climate 
change and how it relates to this project will be briefly discussed here.  Based on literature 
(Running 2006) the area in and around the Pacific Northwest has been warming with slightly 
below average amounts of precipitation also occurring.  This climatic change is likely to 
continue into the foreseeable future (50 to 100 years).  Assuming such climatic trends 
continue, we can expect our proposed treatments to create a more resilient forested 
ecosystem better able to handle potential outbreaks of insects (bark beetles) and moderate to 
severe wildfire.  Maintaining mature and old growth forest from such disturbances is 
ecologically unrealistic since such disturbances are likely to increase with warmer and 
possibly drier conditions.  Scattered throughout the literature is the notion that generally, old 
growth forests store more carbon than younger forests.  While this notion seems reasonable, 
the studies for these conclusions were based in western Washington and western Oregon.   
These areas are much different than eastern Montana where disturbance and succession 
dynamics and thus carbon dynamics are substantially different.  

Although not a statutorily defined purpose of National Forest System management, forests 
provide a valuable ecosystem service by removing carbon from the atmosphere and storing it 
in biomass.  The Gallatin National Forest currently stores an estimated 68 million metric tons 
(Mt) of carbon (Carbon On-Line Estimator, ncasi.uml.edu/Cole).  This represents about 
0.0016 of the total of approximately 41,385 Mt of carbon in forests of the coterminous 
United States (USDA News Release 2010).   

The long-term ability of forests to sequester carbon depends in part on their resilience to 
multiple stresses, including increasing probability of drought stress, high severity fires and 
large scale insect outbreaks associated with projected climate change.  Management actions 
such as those in the Lonesome Wood 2 proposed action plan that maintain the vigor and 
long-term productivity of forests, reduce the likelihood of high severity fires and insect 
outbreaks and store carbon in harvested wood products help increase the capacity of the 
forest to sequester carbon in the long term.  Thus, even though some management actions 
may in the near-term reduce total carbon stored below current levels, in the long-term they 
improve the overall capacity of the forest to sequester carbon while also contributing other 
multiple-use goods and services. 

Mark Harmon,  Professor in Forest Science at Oregon State University stated at a relatively 
recent Testimony before the Subcommittee on National Parks, Forests, and Public Lands: 
―My greatest concern: with continued warming forests can shift from being part of the carbon 
solution to being part of the carbon problem. Forests cannot continue to accumulate carbon 
forever, so it can be part of a bridging strategy, but we need to use the time it buys us wisely. 
This brings me to my greatest concern which involves the role forests will play if the climate 
continues to warm as projected under a business as usual scenario. If we do not act soon to 
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reduce the rate the carbon dioxide and other greenhouse gases are released, we may create a 
climate that would make forests start a net release of carbon to the atmosphere. This could 
come about in several ways, but many of the effects are likely to be caused indirectly by 
increased drying of forests. This would mean that wildfires become more extensive and more 
severe, that insect outbreaks become more extensive and more severe, and that even trees in 
so-called ―undisturbed‖ forests start to die at faster rates. If this starts to happen then the 
leaks from the forest carbon system would increase and eventually less would be stored. Not 
all the carbon would be released all at once as is often implied, it would happen gradually, 
but if forests reach this point then they would start to contribute to the problem we are trying 
to solve. Further, it may also become part of a vicious cycle in which more trees die which 
releases more carbon which warms the climate even more which causes more drying, which 
causes more trees to die, etc. Forests are not the only part of the natural world that may act in 
this manner; thawing currently frozen soils in the north could cause yet another vicious 
carbon release cycle to begin. To assure that this does not happen we need to act on a number 
of fronts and to decrease carbon dioxide and other greenhouse gas concentrations in the 
atmosphere as fast as we possibly can‖ (Harmon, 2009). 

Cumulative Effects (Alternatives 2 and 3) 

The cumulative effects for both alternatives 2 and 3 are basically what was described in the 
direct and indirect effects section above.  All past changes occurring (from insects, disease, 
fire and harvest) to forested stands within timber compartments 709 and 710 were 
incorporated into the direct/indirect effects section.   These changes and the resulting 
conclusions reached are also identical to what the cumulative effects analysis would show.  A 
future cumulative effects analysis within this area was also analyzed using the model 
SIMPPLLE.  This futuring analysis was an attempt to incorporate possible cumulative 
changes over a longer time frame to old growth forests presently within the project area.  

All past, present and reasonably foreseeable changes that have been considered for potential 
cumulative effects with the Lonesome Wood 2 Project are discussed in the cumulatve effect 
checklist in ther project record.  The actions included are summarized at the start of this 
Chapter.. 

Based on the old growth amounts within both timber compartments 709 and 710, it was 
decided that no old growth would be harvested within compartment 709 (old growth is 
presently at 21% of the forested lands within 709).  Given the current age class distribution, 
in 10-30 years compartment 709 is expected to see a substatial increase in old growth since 
many stands in both 709 and 710 are expected to reach age requirements for old growth of 
150 years in lodgepole pine.  Most stands originated in the mid 1800s. 

Comparison to Laws, Regulations and Forest Plan Direction. 

All alternatives comply with laws, regulations and Forest Plan Direction. The action 
alternatives would have no affect to old growth stands within Compartment 709 (because no 
identified old growth is planned for treatment) and old growth habitat in 710 would remain 
well above the Forest Plan standard at 40%.  The Forest Plan snag standard would be 
incorporated during implementation through the silvicultural prescription and contract 
provisions which would ensure consistency.  Discussion of other Forest Plan standards was 
discussed in the Applicable Laws, Regulations, Policy and Forest Plan and Travel Plan 
Direction section.   
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Water Quality 

Issue    

Proposed fuel treatments along with the cumulative effects of existing roads and recreation 

and private land development could have an adverse effect on water quality by potentially 

introducing additional sediment to Hegben Reservoir tributaries.  

Scale of Analysis:  The geographic and temporal scale of water quality analysis consists of 

cumulative sediment modeling of all National Forest and private lands, roads, and 

recreational developments.  The R1R4 model was used for sediment analysis for all activities 

from 1980 to 2017 at an accounting point of primary streams within the analysis area 

including Trapper Creek, Watkins Creek, Rumbaugh Creek, and Cherry Creek at the Hegben 

Lake inlet and West Denny Creek at the Forest boundary.  

Affected Environment 

The Lonesome Wood Vegetation Management 2 project area is located in the southern part 
of the Madison Range west of Hebgen Reservoir.  All of the drainages are tributary to 
Hebgen Reservoir and provide important spawning habitat to the Reservoir.  Watershed size 
(at Reservoir inlets) include Trapper Creek 10.9 mi

2
, Watkins Creek 11.1 mi

2
, Cherry Creek 

2.1 mi
2
, Rumbaugh Creek  2.2 mi

2
,   and West Denny Creek (Forest boundary) 7.2 mi

2.  
The 

analysis area is located in primarily Tertiary extrusive volcanic although an area of Belt 
series Precambrian granite/gneiss occurs in the West Denny drainage.  Average annual 
precipitation in the analysis area varies from about 25 - 40 inches and runoff about 0.8 to 1.5 
acre-feet/acre.  Rainfall intensity includes moderately high storm intensities with the 2 yr-6 
hr storm at around 0.9 inches and the 10 year-6hr storm at 1.3 inches.   

All of the streams in the assessment are designated by the Montana DEQ as B1 water quality 
streams.  Watkins Creek is listed on the 2010 Montana DEQ 303d list  
http://cwaic.mt.gov/query.aspx as an impaired stream segment (7.1 miles from the 
headwaters to Hegben Reservoir).  However Watkins Creek no longer has pollutant related 
use impairment per the Montana DEQ 305(b)/303(d) list since siltation from logging 
activities is no longer listed as an impairment cause.  Watkins Creek is now listed as fully 
supporting agricultural, drinking water and industrial uses. The stream does not support 
aquatic life, cold water fishery, and primary contact recreation due to low flow alterations 
below the National Forest boundary and below the Lonesome Wood 2 project area.  
Therefore in the Montana DEQ 303(d) inventory the Water Quality Category is now shown 
as TC – TMDLs are not required; no pollutant-related use impairment identified.   

The Lonesome Wood Vegetation Management 2 project area is a well drained area with only 
a few localized areas which would be considered wetlands.  The Montana Heritage Program, 
Natural Resources Information System, Montana State Library 
http://mtnhp.org/nwi/nwi_data.asp  wetland map layer is shown in Figure 23 and includes 
freshwater emergent wetlands, freshwater forested/shrub wetlands, freshwater ponds, lakes, 
riparian emergent, and riparian forested – shrub and riverine wetlands.  Figure 23 includes 
the Montana Heritage Program wetlands with the Gallatin NF stream layer added in since 
some localized riverine wetlands not shown on maps could occur on the lower gradient 
reaches of streams.  These wetlands consist of three general types: (1) lakes, (2) seeps and 
springs, and (3) streamside areas.  A few small bogs in the area are classified as palustrine 
emergent wetlands.  The seeps, springs, and streamside areas are classified as riverine, upper 

http://cwaic.mt.gov/Default.aspx
http://mtnhp.org/nwi/nwi_data.asp
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perennial wetlands (Cowardin, 1979).  The seeps and springs are perennially saturated, while 
most of the streamside areas are only seasonally saturated (usually during snowmelt runoff).  
The largest concentration of wetlands in the area occurs along the shorelines of Hebgen 
Reservoir where the South Fork of the Madison River enters the reservoir.  A large area of 
freshwater emergent wetlands (willow bottoms) on the South Fork Arm along the SF 
Madison River extends up to Highway 191.  A secondary area of emergent wetlands extends 
from the Romsett Summer homes to Cherry Creek Campground.  None of these large 
emergent wetlands are included in any of the Lonesome Wood 2 treatment units.  A third 
area of Hebgen Reservoir shoreline wetlands – freshwater forested/shrub wetlands extends 
from Watkins Creek south to near Spring Creek campground.  This area is also not included 
in any Lonesome Wood 2 treatments.  All of the wetlands in the Lonesome Wood 2 project 
are narrow riverine wetlands along existing road crossings.  None of these wetlands would be 
disturbed and none of the proposed temporary roads or landings in the Lonesome Wood 
Vegetation Management 2 Project would cross riverine wetlands. 

Spring sources in some of the treatment units serve private and Recreation Residences in 
Clarks Springs, Rumbaugh, Cozy Corners, and Lonesomehurst residence groups.  The area 
within 100‘ of the spring source areas would be avoided in any ground disturbing activities 
(skidding or harvesting) to protect these domestic water supply source areas.  In addition no 
surface disturbance would be allowed within 25‘ of pipelines and water distributions systems 
(Chapter 2, p. 46). 

Additional spring sources used by wildlife have been identified in the Rumbaugh, Cozy 
Corners, and Romsett areas, and the area within 50' of these springs would be avoided in 
ground disturbing activities (Chapter 2, p. 46).  

The Lonesome Wood Vegetation Management 2 project area has had extensive historical 
roading and timber harvesting.  Historical roading and timber harvesting activity had 
elevated instream sediment concentrations in the project area which is described in detail in 
the direct and indirect effects section of this EIS.  A water balance technique (ECA method) 
was run for the Lonesome Wood 2 watersheds which estimated that total average annual 
water yield for the analysis watersheds is 20,462 acre-feet/yr of which 94 acre-feet is due to 
existing timber harvest units and roads or a total water yield increase of 0.46%,  
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Figure 23.  Lonesome Wood 2 project area wetlands. 
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Applicable Laws, Regulation, and Forest Plan Direction 

The State of Montana Water Quality Act requires the state to protect, maintain, and improve 
the quality of water for a variety of beneficial uses.  Section 75-5-101, MCA established 
water quality standards based on beneficial uses.  The Montana Department of 
Environmental Quality has designated all of the streams in the Lonesome Wood Vegetation 
Management 2 Project area as B1 Classification 
http://www.deq.mt.gov/dir/Legal/Chapters/CH30-06.pdf.   Waters classified as B1 must be 
suitable for drinking, culinary, and food processing purposes after conventional treatment; 
bathing, swimming and recreation; growth and propagation of salmonid fishes and associated 
aquatic life, waterfowl and furbearers; and agricultural and industrial water supply.  A 5 NTU 
turbidity increase above naturally occurring turbidity is allowed in B1 waters. The Montana 
water quality standards (ARM 17.30.602 (19)) define naturally occurring as ―conditions or 
material present from runoff or percolation over which man has no control or from developed 
land where all reasonable land, soil, and water conservation practices have been applied‖.  
The Montana water quality standards (ARM 17.30.602 (25)) define reasonable land, soil, and 
water conservation practices as ―means, methods, measures, or practices that protect present 
and reasonably anticipated beneficial uses.  These practices include but are not limited to 
structural and non-structural controls and operation and maintenance before, during, or after 
pollution producing activities.‖ http://www.deq.mt.gov/dir/Legal/Chapters/CH30-06.pdf. 

These Montana water quality standards require the use of effective BMP‘s so that water 
quality changes, if any, would be considered ―naturally occurring‖.  

The Upper Madison total maximun daily load (TMDL), which includes all of the Lonesome 
Wood Vegetation Management 2 Project area, is listed by the Montana DEQ as no 
significant TMDL activity with no timeframe for TMDL development   
http://www.deq.mt.gov/wqinfo/TMDL/TPAmap.mcpx. 

Sediment standards for streams in the Lonesome Wood 2 area are listed in the Gallatin NF 
Travel Plan Standard M-1 for Water, Fisheries, and Aquatic Life.  In watersheds with 
streams currently at or above fish habitat management objectives, proposals for road and trail 
construction, reconstruction and maintenance would be designed to not exceed annual 
sediment delivery levels in excess of those in Table 47.  Sixth-code Hydrologic Unit Codes 
(HUCs) are the analysis unit for sediment delivery (and other habitat parameters), except 
where a sixth code HUC artificially bisects a watershed and is therefore inadequate for 
analysis of impacts to aquatic habitat and aquatic organism meta-populations.  In such cases, 
appropriate larger units would be analyzed (e.g. 5

th
 code HUCs).  Within the analysis unit, 

sediment delivery values in the following table  will serve as guidelines; however, sediment 
delivery values denoted in individual 7

th
 code HUCs may temporarily exceed sediment 

delivery rates denoted in the following table, in the following circumstances: 

7. The HUC does not contain a fragmented sensitive or MIS fish population; 

8. The majority of HUCs in the analysis unit remain within sediment delivery values listed 
in the following table; 

9. Other core stream habitat (e.g. pool frequency, pool quality) or biotic (e.g. macro-
invertebrates, fish populations) parameters within the HUC do not indicate impairment as 
defined by Montana Department of Environmental Quality (MDEQ); and   

10. Sediment delivery levels will return to values listed in the following table within 5 years 
of project completion. 

http://www.deq.mt.gov/dir/Legal/Chapters/CH30-06.pdf.
http://www.deq.mt.gov/dir/Legal/Chapters/CH30-06.pdf
http://www.deq.mt.gov/wqinfo/TMDL/TPAmap.mcpx
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Table 47.  Substrate sediment and sediment delivery by Forest stream category. 

 

Category 

 

Management 

Objective  

(% of 

reference*) 

% Fine 

Substrate 

Sediment 

(<6.3mm) 

Annual 

% > 

Reference**  

Sediment 

Delivery 

A 

Sensitive Species and/or 

Blue Ribbon fisheries 

90% 0 – 26 % 30% 

B 

All other streams (formerly 

Classes B, C, D) 

75% 0 – 30 % 50% 

*% of reference = % similarity to mean reference condition; reference conditions range = X-
Y 

**Reference = observed relationship between substrate % fines and modeled sediment 
delivery in reference (fully functioning) GNF watersheds.  

All streams within the project area including Trapper Creek, Watkins Creek, Rumbaugh 
Creek, Cherry Creek, West Denny Creek, and the South Fork of the Madison River are 
Category A streams (sediment levels of 30% reference) due to spawning habitat for Hebgen 
Reservoir.   

Gallatin National Forest Plan standards that apply directly to the Lonesome Wood Vegetation 
Management 2 Project are on pages I-23 and 24 of the Gallatin Forest Plan and include: 

Water and Soils: 

Best Management practices (BMPs) will be used on all Forest Watersheds in the planning 
and implementation of project activities.  

Require a watershed cumulative effects feasibility analysis of projects involving significant 
vegetation removal, prior to including them on implementation schedules, to ensure that 
the project, considered with other activities, will not increase water yields or sediment 
beyond acceptable limits. 

Management Area 7 Standard (III-21) 

Manage riparian vegetation, including overstory tree cover, to maintain streambank stability 
and promote filtering of overland flows. 

The project is designed to protect riparian vegetation to ensure streambank stability ans 
promote filtering.  There is a ―no cut buffer‖ of 15 feet  in addition to standard stream side 
protections (Chapter. 2, 45) 

Stormwater discharge 

In an 8/23/2010 opinion for suit filed by the Northwest Environmental Defense Center 
(NEDC) against state regulators and timber companies in Oregon, the NEDC asserted the 
defendants failed to provide or obtain NPDES permit coverage for stormwater runoff that 
flows from forest roads associated with logging into systems of ditches, culverts and 
channels, and which is then discharged into forest streams.   Previously, operators of logging 
activities, which include the construction and maintenance of access roads, were not required 
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to obtain NPDES permit coverage for stormwater discharges, except in very specific and 
limited instances.  This was based on 40 CFR 122.27 (the ―silviculture rule‖) which 
exempted, among other things, log ―harvesting operations‖ and ―road construction and 
maintenance from which there is natural runoff‖ from NPDES permit requirements, because 
these activities were defined to be non-point sources.  The 1990 Stormwater ―Phase I‖ 
regulations require NPDES permits for stormwater discharges ―associated with industrial 
activity,‖ but industrial activity does not include the non-point sources defined in 40 CFR 
122.27.  NEDC contended that channelized stormwater runoff from these roads is a point 
source discharge subject to NPDES permitting.  In a decision filed on 8/17/2010, the Court 
stated that EPA's silviculture rule, 40 CFR 122.27, only exempts natural runoff from 
silviculture activities until the runoff is conveyed in some way through a ―discernible, 
confined and discrete conveyance‖ and discharged into waters of the U.S.  The Court 
concluded that channelized runoff  from logging roads is a point source stormwater discharge 
―associated with industrial activity‖ under the 1987 CWA stormwater amendments and 
implementing regulations, and is therefore subject to Phase I stormwater NPDES permitting 
requirements.  The court directed that the Silviculture Rule could be construed as consistent 
with the CWA so long as the "natural runoff" remains natural.   The exemption ceases to 
exist as soon as the natural runoff is channeled and controlled in some systematic way 
through a "discernible, confined and discrete conveyance" and discharged into the waters of 
the United States.  

The ruling is subject to further appeal and currently no injunction associated with the 
decision directly affects the Forest Service or the Lonesome Wood Vegetation Management 
2 project.  In temporary guidance on 9/22/10, the EPA issued MSGP (Multi-Sector General 
Permit) guidance for states which are not covered by a state NPDES program.  In states 
authorized to administer their own stormwater program, such as Montana, the EPA directs 
use of the appropriate state-issued permit.  If a general permit similar to that currently in 
place for smaller construction and industrial sites is made available, it could require the filing 
of an electronic or paper "Notice of Intent"  (NOI) for road construction, maintenance, or 
transport operations, together with a "Stormwater Pollution Prevention Plan" (SWPPP) that 
must be prepared and implemented.  The State of Montana currently does not have a specific 
forest operations or road discharge stormwater permitting process.  The closest currently 
existing permitting process is the industrial stormwater permit which is described on the 
Montana DEQ web site at 
http://www.deq.mt.gov/wqinfo/MPDES/StormwaterIndustrial.mcpx 

The EPA MSGP 9/22/20 guidance directs that, for newly planned forest road projects, 
operators must submit a NOI at least 30 days prior to commencing construction.  The 
Stormwater permitting process is administered in Montana by the Montana DEQ Water 
Protection Bureau in the Permitting and Compliance Division.  The DEQ Water Protection 
Bureau staff indicates that if the industrial stormwater form and process is used for forest 
road NPDES permits the NOI, application form, and SWPPP should be filed at least 90 day 
in advance of logging operations.   

The NEDC vs. Brown  (pg. 12008) ruled that the decision applies to ―navigable waters of the 
United States‖ which the Montana DEQ Water Protection Bureau further considers to be 
―State waters‖ as defined in Montana Code 75.5.101 (33) (a) as ―a body of water, irrigation 
system, or drainage system, either surface or underground‖.   

http://www.deq.mt.gov/wqinfo/MPDES/StormwaterIndustrial.mcpx
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The exact regulatory process, format, permitting requirements of the NEDC vs. Brown 
decision to the Lonesome Wood 2 project is currently unclear.  The roads associated with the 
Lonesome Wood Vegetation Management 2 project were examined in detail in a 
hydrology/engineering review on September 27, 2010 in order to gather the appropriate data 
and information that could be needed for industrial stormwater NPDES permit applications.  
The timing of the field review was fortuitous since the Hebgen Reservoir area received 
several inches of rain in the preceding month which resulted in road ditches filled to capacity 
and allowed for accurate diagnosis of conveyance of stormflow pollutants to ―State waters‖ 
or ―Waters of the United States‖.   The road system which would be used for the Lonesome 
Wood Vegetation Management 2 project includes 112 road related drainage features 
including 1 bridge (West Denny Creek), 45 drain dips, 48 ditch relief culverts, and 18 stream 
crossing culverts.   Of the 112 road drainage features, 4 had discernable connections to 
streams.  Examples of Lonesome Wood Vegetation Management 2 Project road drainage are 
displayed below. 

    

In the flat area around Watkins Creek road ditches showed little evidence of water 
conveyance in spite of recent (before the road drainage survey) heavy rains.  Watkins Creek 
(left) and Wally McClure Creek do not have Road 167 ditch connectivity.  
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Left photo is a drain dip on Road 1788 in S17 T13S R4E.  This upper slope road drain dip conveys 

ditch water (from left to right in the photo) and filters out water before discharging since the dip is over 

500‘ from a stream.  Right photo is of an 18‖ ditch relief culvert on Road 167 in S35 T11S R3E.  The 

vegetation below the culvert was matted down from the recent rain events with discernable sand and 

gravel (road sediment) for about 10‘ below the culvert.  The storm water and sediment obviously 

infiltrate and deposit close to Road 167 and remain about 400‘ from the nearest drainage.  None of the 

ditch relief culverts in the Lonesome Wood Vegetation Management 2 Project area have surface water 

connections to streams.  

Trapper Creek stream crossing in S35 T11S 

R3E of Road 167.  The stream culvert at this 

site was replaced in 2009 with an aquatic 

passage squash culvert 12‘ in diameter to 

facilitate fish upstream and downstream 

movement.  The culvert diameter was wide 

enough to require elevating the road surface 

which diverted the road ditches (willows in 

right side of photo) on both sides of the 

stream to infiltration areas with no water or 

sediment discharge to Trapper Creek.  The 

aquatic passage renovation effectively 

disconnected Watkins Creek from Road 167 

drainage.   
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The left photo is of Road 167A in S2 12S R3E.  The road ditch in the upper left of the photo 
discharges to an ephemeral Cherry Creek tributary.  This road leads to Cherry Creek 
Campground but this road segment would not likely be used by logging trucks in 
implementation of the Lonesome Wood Vegetation Management 2 Project.  The right photo 
is at the Road 167 crossing of Cherry Creek with the road drainage ditch discharging into 
Creek).  This is the only road crossing which would be used by the project which is directly 
connected to a stream via surface flow. The road ditch could be readily disconnected, 
however, with installation of an additional ditch relief culvert about 35‘ up gradient.  
Sediment from the road ditch could also be filtered out with a small sediment filtration pond 
and straw bales.   

The logging road stormwater discharge NPDES permitting requirements for the Lonesome 
Wood Vegetation Management 2 project would be complied with by the Gallatin National 
Forest prior to initiation of project implementation.  For the Lonesome Wood Vegetation 
Management 2 project, the compliance could consist of disconnecting Cherry Creek from the 
Road 167 ditch which could negate the need for a specific stormwater discharge permit.  
However the appropriate NOI, application form(s), and SWPPP plan in the format and 
timeframes required by the EPA and Montana DEQ would be submitted and acquired prior to 
road use for Lonesome Wood Vegetation Management 2 project logging operations, see the 
description of design features and mitigation common to action alternatives. 

Methodology for Analysis 

Potential water quality effects of the Lonesome Wood Vegetation Management 2 project 
were analyzed by an assessment of potential sediment yield from the thinning and prescribed 
burning.  The units with prescribed burning were evaluated considering established literature 
and recent prescribed burns on the Gallatin NF.  The effects of mechanical fuel reduction and 
temporary roads were also evaluated based on sediment modeling.  Sediment yield levels for 
each alternative were evaluated using the R1R4 sediment model (Cline et al. 1981) and 
adjusting sediment coefficients based on existing road and thinning unit acres and conditions.  
No mining activities occur in the Lonesome Wood 2 area.  The R1R4 model does not 
specifically account for grazing impacts.   However, some localized and minor sediment 
increases from livestock grazing occur at a cattle crossing in the lower part of the Upper 
Pasture in T12S R3E NES13  (approximately 0.02 tons/year).  The South Fork and Watkins 
Creek Allotments update  proposed action includes hardening the crossing with pit run coarse 
gravel and exclusion fencing the adjacent riparian area from grazing which should virtually 
eliminate livestock sediment issues from Watkins Creek.  Road sediment for roads used for 
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log hauling was adjusted upward to account for increased sediment potential from log truck 
road prism impacts.  Baseline sediment yield coefficients are based on sediment monitoring 
data on the Gallatin National Forest from 1970 to 2010.  Between this Draft EIS and the 
previous Lonesome Wood EA (2007), additional field review of road drainage and burn 
units, and WEPP sediment coefficient modeling allowed refinement of several of the R1R4 
modeling coefficients particularly sediment delivery.  This resulted in generally lower 
modeled sediment levels for Trapper Creek, Watkins Creek, Rumbaugh Creek, Cherry 
Creek, and WF Denny Creek than reported in the 2007 EA.    

Sediment coefficients levels for many of the same treatment areas were also adjusted using 
procedures in WEPP  http://forest.moscowfsl.wsu.edu/fswepp/.  The Water Erosion 
Prediction Project tool (Elliot et al. 1999) was used for sediment delivery modeling and is a 
conservative approach of estimating potential erosion and sediment effects of timber 
harvesting, fuels treatments, and roads.  The primary WEPP tools used included WEPP: 
Road for road sediment estimates and Disturbed :WEPP for thinning treatments and 
broadcast burns.  

The WEPP model is a scientifically-based model that predicts what sediment could enter 
stream courses, or drainages leading to stream courses. WEPP predictions are generally 
within the range of actual field observations of sediment yields.  WEPP predictions represent 
annual averages of sediment delivery produced by runoff events based on the selected 
climate and site conditions.  In any given year and specific location, erosion values would 
most likely vary because of site specific conditions and the precipitation regime for that year.  
Although quantitative values for sediment are generated from this model, results are used as 
a tool in the interpretation of how complex physical systems may respond.  In general, 
erosion prediction models have difficulty predicting sediment output with precision from a 
road, hillslope, or watershed at time scales useful to land managers.  This is due mainly to a 
high degree of variability in site characteristics and in climatic variables.  An average 
erosion/sediment delivery rate prediction can encompass this variability to some degree, 
although this value becomes much more useful when combined with a predicted probability 
that erosion would occur.  The WEPP models deals with the variability by incorporating 
climate data tailored to the individual site using PRISM data (Daly et al., 2001) and simulates 
daily events for a number of years specified by the user (30 years in the Lonesome Wood 2 
analysis) to determine the probability of sediment delivery.  The model incorporates 
individual precipitation event characteristics and antecedent conditions as well as site 
characteristics into its prediction of event-scale runoff, erosion, and sediment yield values. 

For the Lonesome Wood Vegetation Management 2 Project DEIS, erosion from treatment 
units was evaluated (with Disturbed:WEPP) using ten-year-return-interval rain events based 
on fifty years of simulated climate.  For Lonesome Wood 2 the WEPP model for prescribed 
fire and thinning used the nearest WEPP climate station (Mystic Lake MT 2) climate regimen 
and 20 year cycles for prescribed fire and thinning.  The resulting WEPP output coefficients 
were similar but slightly lower than the previously used R1R4 thinning and broadcast 
burning coefficients.  The WEPP coefficients were then used to adjust the R1R4 coefficients 
which enabled a closer comparison evaluation of watershed sediment yield effects, 
alternative comparisons, and sediment standard compliance.  

WEPP:Road was used to estimate road sediment changes from increased log truck use.   
Potential stormwater discharge points were identified in field surveys on September 27, 
2010.  For each site the appropriate WEPP:Road parameters were measured (road length, 

http://forest.moscowfsl.wsu.edu/fswepp/
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width, gradient, slope gradient and width, buffer gradient and width).  The WEPP:Road 
model incremental logging truck road sediment was run deliberately overestimated by 
assuming that  pre-Lonesome Wood Vegetation Management 2 project road traffic was low 
but high during implementation.  For Cherry Creek pre- Lonesome Wood 2 project logging 
traffic was entered as low and during Lonesome Wood Vegetation Management 2 project 
implementation as high.  Since recreation traffic on Road 167 is very high the incremental 
addition of  WEPP:Road sediment model results are conservative (overestimate sediment 
effects). The WEPP:Road sediment use coefficients were then included in the R1R4 
sediment modeled road amounts in tables 48-62.  

The R1R4 sediment model was run in a cumulative fashion accounting for all existing roads, 
timber harvesting, and residential, and recreational developments in the tributary watersheds 
to Hebgen Reservoir.  West Denny Creek was modeled to the Forest boundary.  Boundaries 
of the modeled watersheds are shown in Figure 24.  Modeling timeframe was from 1980 to 
2017 with tabulated results displayed from 2010 to 2017 during the time of road 
decommissioning and Lonesome Wood 2 implementation (Tables 48-61).  The R1R4 model 
used in the sediment analysis is designed to address the cumulative effects of timber harvest 
operations, grazing, road construction, and fire.  The model does not attempt to analyze 
individual episodic storm events. 

The model is designed to compare relative differences among alternatives rather than to 

predict precise sediment and water yields that are likely to occur upon project 

implementation. Because the R1R4 model, like WEPP, relies on climatic conditions over 

long periods, the models‘ accuracy is best when averaged over several years.  The model is 

less reflective of an individual drought or flood year.  The R1/R4 sediment model focuses on 

slope processes and estimates the water and sediment delivered to the main channel by forest 

management within the watershed, including the headwater stream channels.  However, the 

routing of sediment and water through the main channel is limited to broadly based regional 

curves as no main channel hydrologic or hydraulic processes are modeled directly.   

The timeframe for Lonesome Wood 2 implementation is 2011 to 2015 in the sediment tables.  
In actuality, the time of implementation would be deferred by 1 or 2 years but the relative 
timeframe of sediment effect would remain the same. 

Treatment areas of units outside the 5 primary sediment modeling drainages which were not 
drained by perennial streams were not modeled since proposed treatment units within these 
areas are within mid to higher slope positions, with little likelihood of direct, indirect and 
cumulative sediment effects.  Potential water yield increase was not an issue in scoping but 
was calculated for each alternative.   



Draft Environmental Impact Statement   

259 

 

Figure 24.  Lonesome Wood 2 project area watersheds for sediment modeling. 

 

Direct and Indirect Effects Alternative 1 – No Action    

Under the no action Alternative 1, no actions would be undertaken over the next 5-10 years 
to respond to the purpose and need identified in Chapter 1.  The opportunity to reduce fuel 
accumulations would be deferred.  No treatments such as hand piling, thinning, or broadcast 
burning would be done.  No vegetative treatments would be undertaken to treat stands.  No 
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harvesting of timber would occur.  Three miles of roads in upper Trapper Creek area are 
scheduled and funded to be decommissioned in 2011 which shows as a road sediment 
decrease in 2012 and the grizzly bear mitigation to permanently close Watkins Creek and 
Wally McClure Creek Roads/Trails will be closed in 2011.  There would not be any other 
road reconstruction, construction, or road improvements in the project area.  No additional 
fire sediment or increase in road sediment would occur.  Sediment modeling was run for 
Alternative 1 for Trapper Creek, Watkins Creek, Rumbaugh Creek, Cherry Creek, and West 
Denny Creek.  The Alternative 1 results can serve as a baseline.  

Table 48.  Sediment yield estimates for Alternative 1 – No Action 

Trapper Creek. 

Year 

Natural 

sediment 

tons/year 

Fuel 

treatment 

sediment 

tons/year 

Road 

sediment 

tons/year 

Total 

sediment 

tons/year 

% Over natural 

sediment 

2010 107 0 8.5 115.5 7.94 

2011 107 0 8.5 115.5 7.94 

2012 107 0 6.44 113.44 6.02 

2013 107 0 6.44 113.44 6.02 

2014 107 0 6.44 113.44 6.02 

2015 107 0 6.44 113.44 6.02 

2016 107 0 6.44 113.44 6.02 

2017 107 0 6.44 113.44 6.02 

Table 49.  Watkins Creek - Alternative 1 – no action. 

Year 

Natural 

sediment 

tons/year 

 

Livestock 

sediment 

tons/year 

Fuel 

treatment 

sediment 

tons/year 

Road 

sediment 

tons/year 

Total 

sediment 

tons/year 

% Over natural 

sediment 

2010 122 0.02 0 2.3 124.32 1.9 

2011 122 0.02 0 2.3 124.32 1.9 

2012 122 0 0 2.3 124.3 1.9 

2013 122 0 0 2.3 124.3 1.9 

2014 122 0 0 2.3 124.3 1.9 

2015 122 0 0 2.3 124.3 1.9 

2016 122 0 0 2.3 124.3 1.9 

2017 122 0 0 2.3 124.3 1.9 
  



Draft Environmental Impact Statement   

261 

 

Table 50.  Rumbaugh Creek - Alternative 1 – no action. 

Year 

Natural 

sediment 

tons/year 

Fuel 

treatment 

sediment 

tons/year 

Road 

sediment 

tons/year 

Total 

sediment 

tons/year 

% Over natural 

sediment 

2010 28.8 0 1.87 30.67 6.49 

2011 28.8 0 1.87 30.67 6.49 

2012 28.8 0 1.87 30.67 6.49 

2013 28.8 0 1.87 30.67 6.49 

2014 28.8 0 1.87 30.67 6.49 

2015 28.8 0 1.87 30.67 6.49 

2016 28.8 0 1.87 30.67 6.49 

2017 28.8 0 1.87 30.67 6.49 

Table 51.  Cherry Creek - Alternative 1 – no action. 

Year 

Natural 

sediment 

tons/year 

Fuel 

treatment 

sediment 

tons/year 

Road 

sediment 

tons/year 

Total 

sediment 

tons/year 

% Over natural 

sediment 

2010 27.5 0 1.58 29.08 5.74 

2010 27.5 0 1.58 29.08 5.74 

2010 27.5 0 1.58 29.08 5.74 

2010 27.5 0 1.58 29.08 5.74 

2010 27.5 0 1.58 29.08 5.74 

2010 27.5 0 1.58 29.08 5.74 

2010 27.5 0 1.58 29.08 5.74 

2010 27.5 0 1.58 29.08 5.74 

Table 52.  West Fork Denny Creek - Alternative 1 – no action. 

Year 

Natural 

sediment 

tons/year 

Fuel 

treatment 

sediment 

tons/year 

Road 

sediment 

tons/year 

Total 

sediment 

tons/year 

% Over natural 

sediment 

2010 75.6 0 5.95 81.55 7.87 

2011 75.6 0 5.95 81.55 7.87 

2012 75.6 0 5.95 81.55 7.87 

2013 75.6 0 5.95 81.55 7.87 

2014 75.6 0 5.95 81.55 7.87 

2015 75.6 0 5.95 81.55 7.87 

2016 75.6 0 5.95 81.55 7.87 

2017 75.6 0 5.95 81.55 7.87 

For all of the drainages in the Lonesome Wood Vegetation Management 2 area, sediment 
levels would not be increased since no vegetation treatments are proposed in Alternative 1.  
Watkins Creek livestock related sediment of 0.02 tons/year, would be eliminated with 
implementation of the revised Allotment Management Plan (AMP) for Watkins Creek in 
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2012.  All drainages would meet the Category A 30% over reference sediment standard.  
Wildfire in the Lonesome Wood Vegetation Management 2 Project has the potential to result 
in extensive impacts to soil erosion, debris flows, and sediment loadings to Hebgen Reservoir 
tributaries.  The Hebgen Risk Assessment Analysis (USFS, 2006a) used a combination of 
SIMPPLLE and R1R4 modeling to estimate decadal average wildfire potential sediment 
increase to 19% over natural for Trapper Creek, 12% over natural for Watkins Creek, and 
29% over natural for West Denny Creek.  An analysis of a hypothetical wildfire (1/3 high 
burn intensity, 1/3 moderate burn intensity, and 1/3 low burn intensity) resulted in a R1R4 
model estimate of 59% over natural first year sediment yield increase in Trapper Creek, 49% 
over natural in Watkins, Creek,  and 90% over natural in West Denny Creek.  A moderate to 
large size wildfire would also have potential for large short term increases in nutrients.  The 
no action alternative would forgo the fuels management opportunity to reduce risk to life and 
property by changing wildfire behavior in the Lonesome Wood Vegetation Management 2 
Project area.  

Cumulative Effects Alternative 1 – No Action  

The R1R4 sediment modeling was run for Alternative 1 in a cumulative mode accounting for 
all existing roads, timber harvesting, livestock grazing, residential, and recreational 
developments in the project area to Hebgen Reservoir.  Timeframe for the cumulative effects 
analysis is 1980 to 2017.  Overall sediment impacts of Alternative 1 would not change unless 
sediment is increased by wildfires or extreme precipitation events which could increase 
channel source sediment.  Since there would be no effect from the proposal, there would be 
no cumulative impacts with other sediment or nutrient impacting activities in the Lonesome 
Wood Vegetation Management 2 project area. 

Direct and Indirect Effects Alternative 2: Proposed Action  

The Lonesome Wood Vegetation Management 2 project area includes thinning or prescribed 
burn treatments on about 2,900 acres in the Lonesome Wood Vegetation Management 
Project area.  The main potential for increase sediment occurs in units 1, 5, 7, 9, 11, 12, 14, 
17, 20, 21, 21A, 21B,  23, 26A, 26B, 26C, 29, 30A, 31, and 32 where ground based 
harvesting equipment could be used in the thinning treatments.  Some mechanical thinning 
could also occur in units 10, 19, and 24.  Hand helicopter thinning has very limited potential 
to increase sediment due to minimal ground disturbance.  Pile burns typically consume the 
duff and upper soil horizon more deeply than understory burns and take longer for re-
vegetation.  However, the piles are surrounded by unburned areas, which act to contain 
erosion to the area of the pile.  Spring rains in the proposed treatment areas are typically 
frontal storms of low intensity as opposed to summer storms which although usually less 
overall precipitation, are convective driven with cells of high intensity.  Watkins Creek 
livestock related sediment of 0.02 tons/year, would be eliminated with implementation of the 
revised AMP for Watkins Creek in 2012. Actual areas of erosion and sediment delivery 
within the Lonesome Wood Vegetation Management 2 project are expected to be minor and 
very localized -- primarily in areas where more intensive storms impact treated areas before 
revegetation occurs.  

Erosion and sediment increase from the mechanized ground based treatments and timber 
removal could result from skid trails, log yarding, landings, and piling disturbance.  These 
effects were evaluated for the proposed action (Alternative 2) using the R1R4 sediment 
model which was run in a cumulative fashion accounting for all existing roads, timber 
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harvesting, residential, and recreational developments in the Lonesome Wood 2 area.  The 
model was run assuming forest thinning, understory burns, temporary road construction, and 
timber harvest was done in a 3 year period (2011 to 2013).   Results include:  

Table 53.  Sediment yield estimates for Trapper Creek Alternative 2. 

Year 

Natural 

sediment 

tons/year 

Fuel 

treatment 

sediment 

tons/year 

Road 

sediment 

tons/year 

Total 

sediment 

tons/year 

% Over natural 

sediment 

2010 107 0 8.5 115.5 7.94 

2011 107 0.48 8.55 116.03 8.43 

2012 107 0.73 6.51 114.24 6.77 

2013 107 0.93 6.49 114.42 6.93 

2014 107 0.58 6.48 114.06 6.60 

2015 107 0.34 6.44 113.78 6.34 

2016 107 0.2 6.44 113.64 6.21 

2017 107 0 6.44 113.44 6.02 

Table 54.  Watkins Creek - Alternative 2.  

Year 

Natural 

sediment 

tons/year 

 

Livestock 

sediment 

tons/year 

Fuel 

treatment 

sediment 

tons/year 

Road 

sediment 

tons/year 

Total 

sediment 

tons/year 

% Over natural 

sediment 

2010 122 0.02 0 2.3 124.32 1.9 

2011 122 0.02 0 2.3 124.32 1.9 

2012 122 0 0 2.3 124.3 1.9 

2013 122 0 0 2.3 124.3 1.9 

2014 122 0 0 2.3 124.3 1.9 

2015 122 0 0 2.3 124.3 1.9 

2016 122 0 0 2.3 124.3 1.9 

2017 122 0 0 2.3 124.3 1.9 

Table 55.  Rumbaugh Creek - Alternative 2. 

Year 

Natural 

sediment 

tons/year 

Fuel 

treatment 

sediment 

tons/year 

Road 

sediment 

tons/year 

Total 

sediment 

tons/year 

% Over natural 

sediment 

2010 28.8 0 1.87 30.67 6.49 

2011 28.8 0.43 1.99 30.79 6.90 

2012 28.8 0.66 1.97 31.43 9.13 

2013 28.8 0.84 1.93 31.57 9.61 

2014 28.8 0.52 1.93 31.25 8.5 

2015 28.8 0.34 1.87 31.01 7.67 

2016 28.8 0.19 1.87 30.86 7.15 

2017 28.8 0 1.87 30.67 6.49 
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Table 56.  Cherry Creek - Alternative 2.  

Year 

Natural 

sediment 

tons/year 

Fuel 

treatment 

sediment 

tons/year 

Road 

sediment 

tons/year 

Total 

sediment 

tons/year 

% Over natural 

sediment 

2010 27.5 0 1.58 29.08 5.74 

2011 27.5 0.50 1.90 29.90 8.7 

2012 27.5 0.77 1.85 30.12 9.52 

2013 27.5 0.98 1.76 30.24 9.96 

2014 27.5 0.61 1.74 29.85 8.54 

2015 27.5 0.39 1.58 29.47 7.16 

2016 27.5 0.22 1.58 29.30 6.54 

2017 27.5 0 1.58 29.08 5.74 

Table 57.  West Fork Denny Creek - Alternative 2. 

Year 

Natural 

sediment 

tons/year 

Fuel 

treatment 

sediment 

tons/year 

Road 

sediment 

tons/year 

Total 

sediment 

tons/year 

% Over natural 

sediment 

2010 75.6 0 5.95 81.55 7.87 

2011 75.6 0.20 6.10 81.90 8.33 

2012 75.6 0.31 6.08 81.99 8.45 

2013 75.6 0.39 6.04 82.03 8.50 

2014 75.6 0.24 6.02 81.86 8.28 

2015 75.6 0.16 5.95 81.71 8.08 

2016 75.6 0.09 5.95 81.64 7.99 

2017 75.6 0 5.95 81.55 7.87 

The sediment model estimates that the Lonesome Wood Vegetation Management 2 area 
levels would not change for Watkins Creek and would be slightly elevated in Trapper, 
Rumbaugh, Cherry, and West Denny Creeks due to proposed vegetation treatments in 
Alternative 2.  Sediment levels are projected to peak in 2013 assuming the implementation 
would occur in 2011, 2012, and 2013 in each drainage.   Sediment levels for Alternative 2 
were run to 2 decimal places to emphasize the projected changes between years and 
alternatives.   In actuality the sediment model cannot accurately predict sediment yields to 
0.01 of a ton so the ―precision‖ should be considered as modeled differences not predictions 
of actual sediment yields.  Sediment levels increases are projected to decrease from 7.94% 
over natural to 6.93% over natural in Trapper Creek (decrease of 1.01%).  However the 
decrease is due to 3 miles of roads in upper Trapper Creek area scheduled and funded to be 
decommissioned in 2011 which shows as a road sediment decrease in 2012.  Actual 
Lonesome Wood 2 project sediment in Trapper Creek would increase by 0.91%.   Watkins 
Creek sediment levels are unchanged at 1.9% over natural.  Sediment increases of 6.49% to 
9.61%  are modelled to occur in Rumbaugh Creek (increase of 3.12%), 5.74% to 9.96%  in 
Cherry Creek (increase of  4.22%), and 7.87% to 8.5%  in West Denny Creek (increase of 
0.63%).  Sediment levels are projected to decline to or below pre-project levels by 2017.  The 
projected sediment effects are only marginally measurable and too low to pose adverse 
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physical or biological effects.  The projected sediment effects are within Gallatin Sediment 
guidelines for annual (30% over natural) for the Category A streams.   

The prescribed broadcast burns (slash, monitor, and prescribed burn) in units 13, 18, and 30 
could result in a small amount of localized erosion and soil displacement but no associated 
delivery to stream channels (sediment) since no  intermittent or perennial stream drain these 
units.  Unit 13 is located in 2 subunits on benches and is ―drained‖  by ephemeral draws 
which are too vegetated to convey sediment.  Unit 18, on a bench above Spring Creek 
Campground, has no discernable ephemeral draws and no intermittent or perennial streams.  
Unit 30 has several vegetated ephemeral draws but none provide a surface streamflow 
connection to Basin Spring Creek.   In implementation monitoring reviews (1994-2010) no 
prescribed burn sediment impacts to stream channels have been observed on the Gallatin NF.  
Examination of several spring burns on Gallatin NF broadcast burns a few months to two 
years after treatment during the last 16 years has documented very robust re-vegetation of 
grass, forbs, and shrubs.  Spring burns on the Gallatin NF have usually re-vegetated 2-6 
weeks after treatment.  Implementation monitoring of Gallatin National Forest spring burns 
(Hyalite Creek Rx burn in 1994, Bozeman Creek and Squaw Creek burns in 1996, Karst 
Creek in 2005, and Deer Creek in 2006) have not found any evidence of sheet or rill erosion 
or stream sedimentation (USFS 1994, USFS 1995, USFS 2005, USFS 2006).  In general 
spring burns do not attain sufficient heat to result in more than low intensity with pockets of 
moderate burn intensity.  Typically, spring burns result in shallow surface combustion that 
leaves roots intact.  Nutrient mobilization into soil and usually ample soil moisture during 
March-May often results in robust grass/forb regrowth and shrub resprouting.  Fall 
understory burns have a greater potential for erosion since the drier duff conditions usually 
burn more deeply and the treated areas typically do not revegetate until the following spring.  
Implementation monitoring of fall burns in Big Creek in 2008 and Dry Fork in 2009 (USFS 
2009, USFS 2010b) documented a few areas of moderate burn intensity and some pockets of 
high burn intensity but only very localized erosion on upper hillslopes at considerable 
distance from any streams with no areas of sediment deposition into stream channels.  

A water balance technique (ECA method) was run for the Lonesome Wood 2  watersheds 
which estimated that total average annual water yield for the analyzed watersheds is 20,462 
acre-feet/yr of which 94 acre-feet is due to existing timber harvest units and roads or a total 
water yield increase of 0.46%.  Alternative 2 would increase water yield by an estimated 110 
acre-feet to 20,572 acre-feet or a total water yield increase of 1.0%.   In actuality the partial 
canopy reduction methods being proposed would result in only an estimated 10-20% of these 
projected water yield increases but could result in a slightly earlier snowmelt in the thinned 
units due to the more open canopy.  These water yield effects are much too low of potential 
changes to be measurable or result in low flow reductions or peak flow increase concerns.   

A concern with prescribed burns can be the potential for nutrient enrichment of streams. 
However the lack of intermittent or perennial channel with the broadcast burn units 13, 18, 
and 30 basically eliminates a direct conveyance mechanism from the burns to streams to 
Hebgen Reservoir.  High intensity wildfires, however, could greatly increase erosion and 
burn vegetation and debris in ephemeral draws which could result in heavy precipitation 
event discharge to perennial streams.  Conversion of organic vegetation to inorganic nutrients 
and reduced plant uptake after fires can result in increased leaching of nutrients to streams.  
Nutrient increases in streamflows have been measured in several research watersheds from 
wildfires – usually most prominently immediately after the wildfire event (Spencer and 
Hauer, 1991).  The understory and pile burns in the Lonesome Wood Vegetation 



                                                                                                             Lonesome Wood Vegetation Management 2 

266 

 

Management 2 project have considerably less biomass consumption and burning depth than 
wildfires and would not be expected to have measurable nutrient effects.  High intensity 
wildfires changes the organic matter contained in the above ground vegetation and litter to 
ash.  Under higher fire severities, the duff and upper mineral soil horizons can also be 
burned.  Precipitation may dissolve the ash and carry the chemical elements into the soil as 
dissolved ions or it can be lost from the site aerially or in surface runoff and sediments.  
Hotter temperatures would increase the amount of nitrogen volatilized.  Nitrogen compounds 
remaining after fire, particularly ammonium nitrogen (NH4-N) are available for plant uptake 
and may increase fertility (DeBano et al. 1994 and Neary et al. 2005). Hydrologic responses 
following lower intensity prescribed fire are generally minor when compared to wildfire and 
in fact are endorsed as mitigation to reduce large nitrogen fluxes from wildfire (Beche et al. 
2005).  Nutrient losses from burned watersheds result primarily from streamflow export in 
sediment which can transport relatively high levels of nutrients.  Creating conditions that 
lower the risk of high intensity fires would also lower the risk of fire associated erosion, 
sedimentation, and nutrient transport to stream systems. 

A request was received to consider winter logging to reduce sediment impacts.  Winter 
logging was considered but determined to be unneccesary from the standpoint of watershed 
protection because minimal sediment impacts would be expected.  However, limiting winter 
activity is important for protection of wintering moose in moose winter range.  As a result, 
winter logging is precluded in the proposed units along the lake shore. 

The effects of Alternative 2 on climate change and water quality is likely to be insignificant 
and very conjectural and do not provide a reasoned choice between alternatives.  General 
patterns of climate change emerge from all predictive models: some areas are likely to 
receive more precipitation and some less.  Warming temperatures would result in less 
precipitation falling as snow, smaller snowpacks, earlier snowmelt, increased incidence of 
rain-on-snow flooding, reduced dry-season streamflows, greater moisture stress on 
vegetation, and increased stress on aquatic ecosystems.  Areas subject to increased climatic 
extremes are likely to experience more frequent and larger floods and more frequent and 
longer droughts.  Warming conditions are likely to trigger more extensive and severe insect 
outbreaks and more frequent, larger, and more severe wildfires, contributing to reduced water 
quality through increased erosion.   Clean water supplies will become increasingly scarce, 
and water-related ecosystem services will be at greater risk 
http://www.fs.fed.us/ccrc/topics/water.shtml 

The Lonesome Wood Vegetation Management 2 area would be in compliance with the 
Montana Water Quality Act and Administrative Rules of Montana, WQLS/TMDL 
constraints, and with Gallatin NF Forest Plan direction for water quality protection.   
Sediment modeling indicates that project sediment changes are low-moderate and well within 
the Gallatin NF sediment guidelines.  

Alternative 2 would reduce but not eliminate the potential for large wildfires by reducing the 
risk of fire spread from or into the proposed units and the associated potential for sharp 
sediment increases from precipitation events impacting burned areas.  

Cumulative Effects Analysis - Alternative 2: Proposed Action  

The R1R4 sediment modeling was run for Alternative 2 in a cumulative mode  accounting 
for all existing roads, timber harvesting, livestock grazing, residential, and recreational 
developments  in the project area to Hebgen Reservoir.  Timeframe for the cumulative effects 

http://www.fs.fed.us/ccrc/topics/water.shtml
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analysis is 1980 to 2017.  Overall sediment impacts of Alternative 2 would be increased over 
pre-project conditions due to an increase in temporary roads, thinning, and broadcast burn 
treatments.  Sediment impacts could result in cumulative impacts with other activities in the 
Lonesome Wood Vegetation Management 2 area which is primarily the existing roads and 
ongoing recreational activities. 

Direct and Indirect Effects Analysis - Alternative 3: Mitigated Alternative 

Alternative 3 sediment effects are reduced from Alternative 2.  Changes in Alternative 3 
include fewer temporary and landing roads, no roads in units 1, 7, dropping of unit 12, 
slightly smaller unit sizes in units 6, 7, 9, 20, 22, 24, 18, 20, 21, 21A, 21B, 26A, 26B, 26C, 
29, but a larger unit 19.  Watkins Creek livestock related sediment of 0.02 tons/year, would 
be eliminated with implementation of the revised AMP for Watkins Creek in 2012.  Overall 
Alternative 3 sediment levels are slightly less than Alternative 2 due to fewer acres treated 
and fewer roads.  The R1R4 model results for Alternative 3 include:  

Table 58.  Sediment yield estimates for Alternative 3 – Trapper Creek. 

Year 

Natural 

sediment 

tons/year 

Fuel 

treatment 

sediment 

tons/year 

Road 

sediment 

tons/year 

Total 

sediment 

tons/year 

% Over natural 

sediment 

2010 107 0 8.5 115.5 7.94 

2011 107 0.48 8.55 116.03 8.43 

2012 107 0.73 6.51 114.24 6.77 

2013 107 0.93 6.49 114.42 6.93 

2014 107 0.58 6.48 114.06 6.60 

2015 107 0.34 6.44 113.78 6.34 

2016 107 0.2 6.44 113.64 6.21 

2017 107 0 6.44 113.44 6.02 

Table 59.  Watkins Creek - Alternative 3.  

Year 

Natural 

sediment 

tons/year 

 

Livestock 

sediment 

tons/year 

Fuel 

treatment 

sediment 

tons/year 

Road 

sediment 

tons/year 

Total 

sediment 

tons/year 

% Over natural 

sediment 

2010 122 0.02 0 2.3 124.32 1.9 

2011 122 0.02 0 2.3 124.32 1.9 

2012 122 0 0 2.3 124.3 1.9 

2013 122 0 0 2.3 124.3 1.9 

2014 122 0 0 2.3 124.3 1.9 

2015 122 0 0 2.3 124.3 1.9 

2016 122 0 0 2.3 124.3 1.9 

2017 122 0 0 2.3 124.3 1.9 
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Table 60.  Rumbaugh Creek – Alternative 3.  

Year 

Natural 

sediment 

tons/year 

Fuel 

treatment 

sediment 

tons/year 

Road 

sediment 

tons/year 

Total 

sediment 

tons/year 

% Over natural 

sediment 

2010 28.8 0 1.87 30.67 6.49 

2011 28.8 0.43 1.99 30.79 6.90 

2012 28.8 0.66 1.97 31.43 9.13 

2013 28.8 0.84 1.93 31.57 9.61 

2014 28.8 0.52 1.93 31.25 8.5 

2015 28.8 0.34 1.87 31.01 7.67 

2016 28.8 0.19 1.87 30.86 7.15 

2017 28.8 0 1.87 30.67 6.49 

Table 61.  Cherry Creek - Alternative 3.  

Year 

Natural 

sediment 

tons/year 

Fuel 

treatment 

sediment 

tons/year 

Road 

sediment 

tons/year 

Total 

sediment 

tons/year 

% Over natural 

sediment 

2010 27.5 0 1.58 29.08 5.74 

2011 27.5 0.50 1.90 29.90 8.7 

2012 27.5 0.77 1.85 30.12 9.52 

2013 27.5 0.98 1.76 30.24 9.96 

2014 27.5 0.61 1.74 29.85 8.54 

2015 27.5 0.39 1.58 29.47 7.16 

2016 27.5 0.22 1.58 29.30 6.54 

2017 27.5 0 1.58 29.08 5.74 

Table 62.  West Fork Denny Creek - Alternative 3. 

Year 

Natural 

sediment 

tons/year 

Fuel 

treatment 

sediment 

tons/year 

Road 

sediment 

tons/year 

Total 

sediment 

tons/year 

% Over natural 

sediment 

2010 75.6 0 5.95 81.55 7.87 

2011 75.6 0.20 6.10 81.90 8.33 

2012 75.6 0.31 6.08 81.99 8.45 

2013 75.6 0.39 6.04 82.03 8.50 

2014 75.6 0.24 6.02 81.86 8.28 

2015 75.6 0.16 5.95 81.71 8.08 

2016 75.6 0.09 5.95 81.64 7.99 

2017 75.6 0 5.95 81.55 7.87 

The sediment model estimates for Alternative 3 are very similar to Alternative 2 since most 
of the acreage reductions in Alternative 3 were just outside of the modeled watersheds.  
Treatment areas of units outside the 5 primary sediment modeling drainages which were not 
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drained by perennial streams were not modeled since proposed treatment units within these 
areas are within mid to higher slope positions, with little likelihood of direct, indirect and 
cumulative effects.  The Lonesome Wood Vegetation Management 2 project sediment levels 
in Alternative 3 would be slightly less than Alternative 2.    Sediment levels are projected to 
decline to or below pre-project levels by 2017.  The projected sediment effects are only 
marginally measurable and too low to pose adverse physical or biological effects.  None of 
the treatments are expected to have significant sediment changes.  The projected sediment 
effects are within Gallatin Sediment guidelines for annual (30% over natural) for the 
Category A streams.   

The prescribed broadcast burns in units 13, 18, and 30 and the lack of potential sediment and 
nutrient effects for these units in Alternative 3 are the same as Alternative 2.  The effects on 
water yield and climate change are also the same as Alternative 2.  

The Lonesome Wood Vegetation Management 2 project area for Alternative 3 would be in 
compliance with the Montana Water Quality Act and Administrative Rules of Montana, 
WQLS/TMDL constraints, and with Gallatin NF Forest Plan direction for water quality 
protection.   Sediment modeling indicates that project sediment changes are low-moderate 
and well within the Gallatin NF sediment guidelines.  

Cumulative Effects Analysis for Alternative 3 

The R1R4 sediment modeling was run for Alternative 3 in a cumulative mode accounting for 
all existing roads, timber harvesting, livestock grazing,  residential, and recreational 
developments in the project area to Hebgen Reservoir. Timeframe for the cumulative effects 
analysis is 1980 to 2017.  Overall sediment impacts of Alternative 3 would be increased over 
pre-project conditions (Alternative 1) due to an increase in temporary roads, thinning, and 
broadcast burn treatments but less than Alternative 2.   Sediment impacts would result in 
cumulative impacts with other sediment or nutrient impacting activities in the Lonesome 
Wood Vegetation Management 2 project area which is primarily the existing roads and 
ongoing recreational activities. 

Compliance with Applicable Water Quality Laws, Regulation, and Forest Plan Guidance 

Applicable water quality laws, regulations, and Forest Plan Guidance are detailed in the 
Affected Environment section.  Alternatives 1, 2 and 3 meet all applicable water quality 
laws, regulations and Forest Plan Guidance for streams in the Lonesome Wood Vegetation 
Management 2 Project area.  All of the streams in the Lonesome Wood 2 area currently meet 
the Montana B-1 Classification standards.  The Lonesome Wood Vegetation Management 2 
project would maintain Clean Water Act standards compliance and protect beneficial uses.  
The Montana DEQ 2008 and 2010 303(d) and TMDL preparation process and status are also 
disclosed in detail in the Affected Environment section.   

Projected sediment level increases in Alternative 2 and 3 would be mitigated to very low 
levels and would not be readily measurable with conventional sediment measurement 
equipment.  The maximum increases of 0.91% to 4.22% over natural are designed to be 
deliberately conservative (i.e. overestimated) and the changes would be too low to be 
measurable with conventional sediment measuring equipment (DH-48 sediment collection 
devices, standard USGS discharge measurement meters, filtration and oven dry sediment 
measurements).  Maximum sediment levels of 1.9% over natural in Watkins Creek to 9.96% 
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in Cherry Creek would be well within compliance with the Gallatin NF 30% over natural 
standard for Category A streams.   

The BMPs used in this Lonesome Wood Vegetation Management 2 Project DEIS were based 
on the Montana Forestry BMPs, which form the nucleus of the Montana BMP audits.  The 
Montana State BMPs were then augmented by more stringent Gallatin NF SMZ guidelines 
due to Trout Unlimited Settlement Agreement provisions.  In addition multiple GNF BMP 
reviews of fuel treatment projects and timber sales/road were used to refine the BMPs for 
Lonesome Wood Vegetation Management 2.  All reasonable BMPs have been incorporated 
into the project design and still meet the Lonesome Wood Vegetation Management 2 purpose 
and need.  The use of haul roads and associated sediment change is described in this EIS in 
the sediment modeling methodology and displayed for each alternative. The sediment 
modeling used road mileage and use (traveled, closed etc.) for appropriate sediment 
coefficients. The Lonesome Wood Vegetation Management 2 project has limited dirt road 
haul distance as most of the haul route is on the paved Highways 20 or 287.   

The Gallatin sediment standards were revised during the Travel Plan process (in cooperation 
with the Montana DEQ) to be much more restrictive than previous standards and are based 
on sediment modeling and calibrated with actual GNF water quality data (instream 
suspended and bedload sediment), and sediment core (spawning substrate fines).  This DEIS 
document demonstrates that the Lonesome Wood Vegetation Management 2 project would 
be considerably below and well within compliance with the 30% over natural standard. 

Consistency with applicable Gallatin Forest Plan Standards - Forest Wide Standard: 

Require a watershed cumulative effects feasibility analysis to ensure that  the activites will 
not increase water yields or sediment beyond acceptable limits and to identify opportunites 
for mitigating adverse effects (II-23). 

All sediment modelling for Lonesome Wood 2 was completed with all potential  
cumulative effects included which is consistent with this standard.  

Effects of Alternatives on Floodplains and Wetlands - Executive Order 11988 and 11990 

The alternatives would include wetland avoidance mitigation measures which would be 
consistent with this standard. 

By incorporating project design features, avoidance measures following BMP and SMZ 

regulations, as well as effective mitigation measures, floodplains, and wetlands would not be 

adversely affected by any alternative See design features in Chapter 2 and water quality 

analysis in this Chapter. 

All management practices will be designed or modified as necessary to maintain land 
productivity and protect beneficial uses. 

The alternatives were designed to would meet all applicable Montana water quality 
standards to provide for ―beneficial uses‖ protection.  See design features on page 47. 

MA 7 Standards – Manage riparian vegetation, to maintain streambank stability and promote 
flitering of overland flows.  Avoid use of equipment which causes excesive soil compaction 
and displacement. 
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Design features and mitigation in the alternatives would be consistent with these 
standards ( see Ch. 2, p. 46). 

None of the streams in the Lonesome Wood Vegetation Management 2 project area are 
303(d) listed for sediment, nutrients, or other water quality parameters as none of the streams 
are listed by the Montana DEQ as requiring TMDL development.  The Montana  
DEQ water quality standards definition of ―naturally occurring‖ (ARM 17.30.602 (19)) 
allows some sediment and nutrient levels above natural providing ―all reasonable land, soil, 
and water conservation practices have been applied‖ per ARM 16.20.603(11).  The 
Lonesome Wood Vegetation Management 2 BMPs use standard or in many cases more 
stringent BMPs than Montana Forestry BMPs or Montana SMZ rules and certainly meet the 
definition of ―all reasonable‖. 

As explained in the Affected Environment and Mitigation sections, all required water quality 
permits would be acquired by the Gallatin NF prior to any ground disturbance activities for 
Lonesome Wood Vegetation Management 2 Project.  No 124 permits or Nationwide 404 
permit compliance validations for stream crossings are anticipated.  The logging road 
stormwater discharge NPDES permitting requirements for the Lonesome Wood 2 project 
would be complied with by the Gallatin National Forest prior to initiation of project 
implementation.  The appropriate NOI, application form, and SWPPP plan in the format and 
timeframes required by the EPA and Montana DEQ at the time of project implementation 
would be submitted and acquired prior to road use for Lonesome Wood Vegetation 
Management 2 thinning operations. 
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Wildlife – Canada Lynx (TES), MIS, Migratory Birds, Sensitive 
Species and Other 

Canada Lynx  

Introduction 

On March 24, 2000 the U.S. Fish and Wildlife Service (USFWS) published its determination 
on the status for the contiguous U.S. distinct population segment of the Canada lynx (Lynx 
canadensis). The lynx has since been listed as a ―threatened‖ species in the contiguous 
United States. In 2006, the Service designated 1,841 square miles of critical habitat for the 
lynx within the boundaries of Voyagers National Park in Minnesota, Glacier National Park in 
Montana, and North Cascades National Park in Washington. In February 2009, USFWS 
revised its designation of critical habitat which includes approximately 9,500 square miles in 
portions of Gallatin, Park, Sweetgrass, Stillwater, and Carbon Counties in Montana; and 
Park, Teton, Fremont, Sublette, and Lincoln Counties in Wyoming.  Areas designated as 
critical habitat for the Canada lynx include boreal forest landscapes that provide one or more 
of the following beneficial habitat elements for the lynx including snowshoe hares for prey, 
abundant, large, woody debris piles that are used as dens and winter snow conditions that are 
generally deep and fluffy for extended periods of time. All of the designated areas have 
recent verified records of lynx occurrence and reproduction and as a result are considered 
occupied (USFWS, 2009).  There is no designated critical habitat for lynx on the Hebgen 
Lake Ranger District. 

Issue:  The main cause of lynx mortality is starvation (USDA Forest Service 2007a, page 
141). Vegetation treatments in lynx habitat can alter the preferred habitat of their primary 
prey species, snowshoe hare (Lepus americanus).  Prey availability, especially snowshoe 
hares, appears to be a primary limiting factor for lynx in the Northern Rockies. Therefore, 
lynx habitat conservation measures are currently focused on maintaining adequate quantities 
of winter snowshoe hare habitat.  

Indicator: An indicator of impacts to Canada lynx would be impacts to mapped potential 
lynx habitat or vegetation management activities that would reduce snowshoe hare habitat.  
Impacts are measured in acres of habitat alteration. 

Affected Environment 

Lynx have never been observed (tracks or otherwise) within the LW2 project area.  In fact, 
there is only one documented lynx occurrence on the Gallatin National Forest, based on 
winter track surveys (Mill Creek in Paradise Valley).  Although it is questionable whether the 
Greater Yellowstone Area provides the kind of boreal forest habitat that supports lynx 
(Squires, personnal communication; June 2011), the current potential lynx habitat map for 
the Gallatin National Forest includes coniferous forest in the elevation range between 6,000 
and 8,800 feet and habitat types where spruce or subalpine fir are the indicated climax 
species.  Moist Douglas fir habitat types, where they are juxtaposed with spruce/subalpine fir 
habitat types, are also considered potential lynx habitat.  Lodgepole pine is often the 
dominant cover type for mapped potential lynx habitat. (Ruediger et al. 2000, page 1-3).  
Secondary foraging habitat includes aspen, willow, and moist, cool, Douglas-fir stands 
(Ruediger et al. 2000, page 1-3).   
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Lynx rely almost exclusively on snowshoe hare as prey.  Winter habitat is considered the 
limiting factor for snowshoe hare.  Hares depend on understory vegetation that is available 
above the snowline in the winter months, which is often provided by high density conifer 
saplings where branches protrude above the snow (Ruediger et al. 2000, p. 1-4 and 1-7).   

Studies conducted in Yellowstone National Park and the Targhee National Forest showed that 
snowshoe hares generally occur at low densities in the Greater Yellowstone Ecosystem.  
However, higher densities of snowshoe hares were found in dense stands of regenerating 
lodgepole pine saplings tall enough to protrude above the snow line in winter (McKelvey and 
McDaniel 2001, page 15; Hodges and Mills 2005), along with mature Douglas-fir and 
lodgepole pine/spruce-fir stands with well-developed understories and high canopy cover 
(Hodges and Mills 2005).  Older, multi-storied stands with dense conifer regeneration and/or 
a dense shrub component in the understory also provide habitat for alternate prey species 
such as red squirrels (Tamiasciurus hudsonicus) and grouse (Dendragapus spp., Bonasa 
spp.).   

Lynx denning habitat is typically associated with mature forest of complex structure, 
particularly in the form of coarse woody debris on the forest floor.  Dead and down material 
and overhead cover produced by older forest provide security and escape cover for lynx 
kittens (Ruediger et al. 2000:1-4).  Vegetation management and fire alter habitat conditions 
for snowshoe hare, and in turn for lynx.  Forest thinning temporarily reduces stem density , 
which can  alter food and cover availability for snowshoe hare, reducing their value as winter 
snowshoe hare habitat.  Understory thinning in older, multi-storied stands with understory 
vegetation dense enough to support snowshoe hares has a similar effect.  However, over time, 
thinning may also extend the period of time that branches are available for snowshoe hare, 
extending the time interval before trees naturally ―self-prune‖ (Zimmer et al. 2008).  
Removal of only larger diameter overstory trees has little effect upon snowshoe hare habitat, 
and may even improve snowshoe hare habitat by creating small openings that stimulates 
understory growth (USDA Forest Service 2007a, page 153-154).  Past timber harvest (mostly 
clearcuts) in the analysis area (TC 709 and 710) starting in the 1950‘s  through the 1990‘s 
generally have regenerated with good canopy cover and  high stem densities and currently 
are in a condition that could support snowshoe hares in the winter.   

Lynx Habitat Management Guidance 

In January 2000 the Canada Lynx Conservation Assessment and Strategy (LCAS) was 
published, which established early conservation measures for lynx habitat.  It recommended 
that Lynx Analysis Units (LAU‘s) which contain all components of lynx habitat and 
approximate the size of an area used by an individual lynx be delineated (Ruediger et al. 
2000, page 7-4).  The Gallatin National Forest reviewed lynx habitat and re-delineated 
LAU‘s across the Forest in 2005.  The project area is within the Henry‘s Lake Mountains 
LAU.  The Henry‘s Lake LAU is 52,243 total acres (all lands within the LAU boundary), 
48,161 ac of forest service managed lands, and 29,716 ac of potential lynx primary habitat.  

In March, 2007, Forest Plans for Forests in the Northern Region were amended to include 
management direction for lynx (Northern Rockies Lynx Management Direction NRLMD).  
This is Amendment 46 to the Gallatin Forest Plan and is the only management direction 
specifically for lynx in the Forest Plan. 

There are 4 standards in the amendment for vegetation management that are applicable to this 
project (USDA Forest Service 2007b, Attachment 1).  These standards are: 
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VEG S1: If more than 30% of the lynx habitat in an LAU is currently in a stand initiation 
structural stage that does not yet provide winter snowshoe hare habitat, no additional habitat 
may be regenerated by vegetation management projects. 

VEG S2: Timber management projects shall not regenerate more than 15% of lynx habitat on 
National Forest System lands within an LAU in a 10-year period.   

VEG S5: Pre-commercial thinning projects that reduce snowshoe hare habitat may occur 
from the stand initiation structural stage until the stands no longer provide winter snowshoe 
hare habitat only: (1) within 200‘ of administrative sties, dwellings, or outbuildings; (2) for 
research studies or genetic tree tests evaluating genetically improved reforestation stock; (3) 
based on new information that is peer reviewed and accepted by the regional level of the 
Forest Service, and state level of FWS, where a written determination states that a project is 
not likely to adversely affect lynx, or that a project is likely to have short term adverse effects 
on lynx or its habitat but would result in long-term benefits to lynx and its habitat; (4) for 
conifer removal in aspen, or daylight thinning around individual aspen trees where aspen is 
in decline; (5) for daylight thinning of planted rust-resistant white pine where 80% of the 
winter snowshoe hare habitat is retained; or (5) to restore whitebark pine.   

VEG S6:  Vegetation management projects that reduce snowshoe hare habitat in multi-story 
mature or late-successional forests may occur only: (1) within 200‘ of administrative sites, 
dwellings, outbuildings, recreation sites, and special use permit improvements, including 
infrastructure within permitted ski area boundaries; (2) for research studies or genetic tree 
tests evaluating genetically improved reforestation stock; or (3) for incidental removal during 
salvage harvest (e.g., removal due to location of skid trails).   

The above standards are to be applied to all vegetation management projects in occupied lynx 
habitat except for fuel treatment projects within the wildland-urban interface (WUI) as 
defined by the Healthy Forests Restoration Act or superseded by a Community Wildfire 
Protection Plan (CWPP).  Lonesome Wood Vegetation 2 is a fuel reduction project within 
wildland urban interface as defined by the Gallatin County CWPP.  For fuels treatment 
projects that do not meet the above standards, no more than 6% (cumulatively) of the lynx 
habitat on a National Forest can be subject to fuels treatments (USDA Forest Service 2007, 
Attachment 1, page 4).  Each year, total acres affected by WUI projects are tallied and 
reported.  As currently mapped, about 52,200 acres of habitat could be treated before the 
Gallatin National Forest exceeds the allowable 6%.  To date (since 2007), the Gallatin 
National Forest has only one WUI project (Smith Creek Vegetation; scheduled for 
implementation in winter 2012).  The Smith Creek project is in unoccupied lynx habitat, so 
VEG standards don‘t apply.  Therefore, there are currently zero acres counting toward the 6% 
fuels treatment allowance for the Gallatin National Forest. 

Additionally, the following guideline is applicable to fuels treatment projects:   

VEG G10: Fuel treatment projects within the WUI as defined by the Healthy Forests 
Restoration Act should be designed considering Standards VEG S1, S2, S5, and S6 to 
promote lynx conservation.   

Stochastic Influences to Habitat  

The project area is currently being altered through stochastic events independent of direct 
human actions.  Spruce budworm infestations have killed small trees throughout the project 
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area.  In addition, mountain pine beetle infestations have killed mature lodgepole pine in 
many of the treatment units.  There is evidence that both of these agents have peaked and 
levels of mortality are declining (Novak, personnal communication June 2011). This is likely 
to increase summer snowshoe hare habitat as conifer trees die and create openings in the 
forest canopy.  

Global climate change has been recognized as a stochastic factor with potential to alter 
landscapes and influence the distribution and abundance of species throughout the GYA.  The 
trend, while uncertain and highly speculative, indicates the potential for a warmer, wetter 
climate for the project area with more extreme wet and dry years (Furniss et al., 2010, p.17).  
Furniss et al. (2010, p.18) also acknowledge that global climate change models are predictive 
of regional or national scale trends and are not reliable at smaller scales ( watershed or 
project). 

Methodology for Analysis 

To analyze the effects of the proposed fuel reduction treatments on potential lynx habitat, 
stands in the structural re-initiation and old, multi-storied stages that currently provide winter 
snowshoe hare habitat were identified.  Field visits to proposed treatments units were 
conducted to identify stands that had a structure that would support snowshoe hares during 
the winter. 

The Timber Stand Management Record System (TSMRS) database was also used, along with 
field observations of proposed treatment units, to identify older, multi-storied stands within 
potential lynx habitat that have the horizontal cover that provides winter snowshoe hare 
habitat.  Additional analysis was conducted to determine the current amount of lynx habitat 
in the stand initiation stage in the analysis area, and the amount of lynx habitat converted to 
the stand initiation stage by management activities within the past 10 years.  This allowed 
comparisons to be made with the allowable amount of habitat in the stand initiation stage 
from standards VEG S1 and S2.  Lynx habitat currently in the stand initiation stage was 
defined in the LCAS as, ―areas within identified/mapped lynx habitat that are in early 
successional stages as a result of recent fires or vegetation management, in which the 
vegetation has not developed sufficiently to support snowshoe hare populations during all 
seasons. Management-created openings would likely include clearcut and seed tree harvest 
units, and might include shelterwood and commercially-thinned stands depending on unit 
size and remaining stand composition and structure (Ruediger et al. 2000, page G-5).‖  To 
identify potentially unsuitable lynx habitat within the Henry‘s Lake Mountains LAU, several 
databases were queried (FACTS, TSMRS), and all stands within potential lynx habitat that 
had been burned, or cut (including clearcuts, shelterwood harvest, and seed tree harvest) 
since 1997 were categorized as not yet providing winter snowshoe hare habitat.   
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Figure 25.  Henry‘s Lake Mountains Lynx Analysis Units (LAU)
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Spatial Boundary for the analysis:  The NRLMD (ROD, USDA 2007b, attachment 1, page 
12) identifies the LAU as the appropriate scale for analysis and consultation.  The Henry‘s 
Lake Mountains LAU is identified as the spatial boundary for lynx and encompasses Timber 
Compartments 709, 710, and 711 (Figure 25). The Henry‘s Lake LAU is 52,243 total acres 
(all lands within the LAU boundary), 48,161 acres of forest service managed lands, and 
29,716 acres of potential net primary habitat.  

Temporal Boundary for the analysis:  The analysis takes into account activities from the 
1950‘s forward (to account for timber harvest that occurred between 1955-1995), and 
includes the future looking out 10 years, which is the expected time to fully implement the 
Lonesome Wood project. 

Direct and Indirect Effects of Alternatives 1 (No Action) 

There would be no direct management effects on potential lynx habitat under Alternative 1.  
Indirectly, stochastic disturbances, as well as fires would continue to influence forest canopy 
and structure, which could both create as well as subtract from the habitat structure that 
supports snowshoe hare.  

Direct and Indirect Effects of Alternatives 2 and 3 

Alternatives 2 and 3, respectively, treat approximately 2,455 and 2,195 acres of currently 
mapped potential lynx habitat.  However, most of these acres lack well-developed 
understories necessary for winter snowshoe hare food and cover.  

Unit #16 (25 acres), which is comprised of dense lodgepole pine seedlings that are potential 
lynx foraging habitat, is common to both Alternatives 2 and 3.  The proposed fuel reduction 
thinning would reduce winter snowshoe hare habitat.   VEG S5 allows for pre-commercial 
thinning within 200‘ of dwellings (and other reasons including aspen enhancement), the 
Lonesome Wood Vegetation 2 (LW2) treatments extend beyond the 200‘ limitation.  
Although Unit 16 has some aspen, to be conservative, the exception was not applied.  
Therefore, VEG S5 is not met.  Because LW2 is a fuel reduction project, the acres treated, 
which do not comply with the VEG standards, are applied to the NRLMD 6% allowable 
provision for fuel treatments within the Wildland Urban Interface.  

Unit #22 includes a mixture of lodgepole and aspen saplings.  This stand is not dense enough 
to provide winter snowshoe hare habitat.  In addition, treatments would be designed to 
promote aspen by removing competing lodgepole pines, which is consistent with Veg S5, #4.  
Alternative 2 treats 400 acres of dense, multi-storied potential lynx habitat; Alternative 3 
treats 150 acres.  These acres would no longer provide winter foraging for snowshoe hares.  
Although VEG S6 allows for treatment of multi-storied or late-successional forests within 
200‘ of dwellings, LW2 treatments extend beyond the 200‘ limitation.  Therefore, VEG S6 is 
not met.   Because LW2 is a fuel reduction project, the acres treated, which do not comply 
with the VEG standards, are applied to the NRLMD 6% allowable provision for fuel 
treatments within the Wildland Urban Interface.  

Fuels treatment projects were designed to balance the need to improve public safety with 
minimizing impacts to wildlife species, and promoting aspen.  Alternative 2 proposes fuels 
treatments to provide for protection of life and property (structures) and a safe evacuation 
route based on modeling of expected fire behavior, while Alternative 3 proposes lesser 
amounts of fuels treatments to decrease effects on some species of wildlife (primarily moose) 
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while still accomplishing much of the purpose and need for the project.  Therefore, the intent 
of lynx guideline VEG G10 would be met under either action alternative.   

Cumulative Effects of Alternative 1 (No action) 

Cumulative effects to lynx includes past, current, or reasonably foreseeable modifications of 
potential lynx habitat, such that lynx VEG standards are not met.  Alternative 1, 
acknowledging the unpredictability of natural events such as wildfire, would not affect 
potential lynx habitat and therefore, would not contribute to any cumulative effect.  

Cumulative Effects of Alternative 2 and 3 

Approximately 1,230 acres (or 4%) of the 30,150 acres of potential lynx habitat in the 
Henry‘s Lake Mountains LAU is currently unsuitable; however, none of this has occurred 
within the last decade.  Even if the 4% had occurred in the last decade, VEG S2 allows for 
15% of the lynx habitat within an LAU to be regenerated by timber management in a 10-year 
period.  The Hebgen Basin Fuels Reduction Project, currently being implemented, is also 
within this LAU. That project treats about 90 acres of potential lynx habitat.  Alternatives 2 
and 3, in conjunction with Hebgen Basin Fuels, do not contribute to a cumulative effect since 
VEG S1 and S2 would be satisfied. 

Alternatives 2 and 3 include a 25 acre reduction of winter snowshoe hare habitat through pre-
commercial thinning.  In addition, they reduce winter snowshoe hare habitat in multi-storied 
stands (400 and 150 acres, respectively).  Therefore, Alternatives 2 and 3 are not in 
compliance with VEG S5 and S6.  The NRLMD (ROD, USDA 2007b) has an allowance for 
fuel reduction treatments (starting in 2007) that reduce snowshoe hare habitat (that are not in 
compliance with Standards VEG 1, 2, 5 or 6) up to 6% of the total available potential lynx 
habitat.  There are approximately 870,000 acres of lynx habitat currently mapped on the 
Gallatin National Forest.  Fuels treatments that do not conform to other VEG standards could 
therefore occur on up to 52,200 acres the Gallatin National Forest.  To date (since 2007), the 
Gallatin National Forest has made a final decision on only one WUI project (Smith Creek 
Vegetation; scheduled for implementation in winter 2012).  This project is in unoccupied 
lynx habitat, so VEG standards don‘t apply.  Therefore, there are currently zero acres 
counting toward the 6% fuels treatment allowance for the Gallatin National Forest.  
Therefore, Alternative 2 has only a direct effect, and results in about 425 acres treated under 
this exception; Alternative 3 includes 175 acres. 
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Table 63.  There are 4 standards for vegetation management applicable to this project (USDA Forest 

Service 2007b, Attachment 1) except for VEG G10 which applies to fuels reduction projects 

Applicable Forest Plan Standard Analysis 

VEG S1 If more than 30% of the lynx habitat in an 

LAU is currently in a stand initiation structural 

stage that does not yet provide winter snowshoe hare 

habitat, no additional habitat may be regenerated by 

vegetation management projects. 

Approximately 4% of the 

Henry’s Lake Mountains 

LAU is currently in the 

stand initiation stage. 

VEG S2 Timber management project shall not 

regenerate more than 15% of lynx habitat on 

National Forest System lands within an LAU in a 10-

year period. 

No regeneration harvest has 

occurred on National Forest 

System lands in this LAU 

during the past 10 years. 

VEG S5 Pre-commercial thinning projects that 

reduce snowshoe hare habitat may occur from the 

stand initiation structural stage until the stands no 

longer provide winter snowshoe hare habitat only: 

(1) within 200’ of administrative sties, dwellings, or 

outbuildings; (2) for research studies or genetic tree 

tests evaluating genetically improved reforestation 

stock; (3) based on new information that is peer 

reviewed and accepted by the regional level of the 

Forest Service, and state level of FWS, where a 

written determination states that a project is not 

likely to adversely affect lynx, or that a project is 

likely to have short term adverse effects on lynx or 

its habitat but would result in long-term benefits to 

lynx and its habitat; (4) for conifer removal in aspen, 

or daylight thinning around individual aspen trees 

where aspen is in decline; (5) for daylight thinning of 

planted rust-resistant white pine where 80% of the 

winter snowshoe hare habitat is retained; or (5) to 

restore whitebark pine.   

Pre-commercial thinning 

would occur on 25 acres in 

either action Alternative; 

however, these would be 

fuels treatments in the 

wildland-urban interface.  

Fuels treatments (WUI) that 

do not conform to VEG 

standards can occur on up to 

52,200 acres of the Gallatin 

National Forest.    

VEG S6 Vegetation management projects that reduce 

snowshoe hare habitat in multi-story mature or late-

successional forests may occur only: (1) within 200’ 

of administrative sites, dwellings, outbuildings, 

recreation sites, and special use permit 

improvements, including infrastructure within 

permitted ski area boundaries; (2) for research 

studies or genetic tree tests evaluating genetically 

Treatment of snowshoe hare 

habitat in multi-storied late-

successional stands would 

occur on up to 400 acres 

(Alternative 2); however, 

these would be fuels 

treatments in the wildland-

urban interface.  Fuels 
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Applicable Forest Plan Standard Analysis 

improved reforestation stock; or (3) for incidental 

removal during salvage harvest (e.g., removal due to 

location of skid trails). 

treatments (WUI) that do 

not conform to VEG 

standards can occur on up to 

52,200 acres of the Gallatin 

National Forest.    

VEG G10 Fuel treatment projects within the WUI as 

defined by the Healthy Forests Restoration Act 

should be designed considering Standards VEG S1, 

S2, S5, and S6 to promote lynx conservation.   

Fuels treatments were 

designed to balance the need 

to improve public safety 

with minimizing impacts to 

wildlife habitat.   
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Table 64.  Applicable terms and conditions from the Biological Opinion for the Northern 

Rockies Lynx Amendment. 

Term and Condition Compliance 

Yes or no and explain if necessary 

Fuels management projects conducted 

under the exemptions from standards 

VEG S1, S2, S5 and S6 in occupied 

habitat shall not occur in greater than 

6% of lynx habitat on any Forest 

Yes:  Alternative 2 has 425 acres which do 

not meet a VEG standard; Alternative 3 

has 175 acres.  Six percent of the 

potential lynx habitat on the Gallatin 

National Forest is 52,200 total acres.  

Currently, there are NO acres of fuel 

reduction not meeting VEG standards 1, 

2, 5 or 6 included in the Gallatin National 

Forest cumulative total.    LW2 would 

result in a maximum of 425 acres toward 

the allowable 6%. 

Fuels management projects conducted 

under the exemptions from standards 

VEG S1, S2, S5 and S6 in occupied 

habitat shall not result in more than 3 

adjacent LAUs not meeting the VEG S1 

standard of no more than 30 percent of 

an LAU be in stand initiation structural 

stage. 

Yes.  This project will not result in more 

than 30% of this LAU being a stand 

initiation stage. 

In occupied lynx habitat, 

precommercial thinning and vegetation 

management projects allowed per the 

exception listed under VEG S5 and S6, 

shall not occur in any LAU exceeding 

VEG S1, except for protection of 

structures. 

Yes: Approximately 4% of the Henry’s 

Lake Mountains LAU is currently in the 

stand initiation stage.  Standard VEG S1 

would be met and the exceptions listed 

under VEG S5 and VEG S6 could occur.  

 

Consistency with Applicable Laws, Regulation and Policy 

The action alternatives are consistent with the Gallatin National Forest Plan (Amendment 
46 which incorporates direction from the Northern Rockies Lynx Management Direction 
(USFS 2007). 

Consultation with the US Fish and Wildlife Service (FWS) for lynx was completed for 
the original Lonesome Wood Decision (modified Alternative 3 which dropped about 75 
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acres of winter snowshoe hare habitat treatment), and in their response Biological 
Opinion (BO), the FWS referenced the Tier 1 (BO on the NRLMD) biological opinion 
and provided no additional terms and conditions for this project based on the Likely to 
Adversely Affect conclusion provided by the Gallatin National Forest in the Biological 
Assessment (Pils 2008).  The Gallatin National Forest will reinitiate consultation if a 
different Alternative is selected in the Lonesome Wood Vegetation 2 Record of Decision.   

Summary 

The Record of Decision (ROD) for the Northern Rockies Lynx Management Direction 
(NRLMD) became effective July 16, 2007 (USFS 2007) and incorporates Terms and 
Conditions (T&C‘s) of the Biological Opinion and Incidental Take Statement (Table 2, 
FWS 2007). 

Alternatives 2 and 3 include a 25 acre reduction of winter snowshoe hare habitat through 

pre-commercial thinning.  In addition, they reduce winter snowshoe hare habitat in multi-

storied stands (400 and 150 acres, respectively).  Therefore, Alternatives 2 and 3 are not 

in compliance with VEG S5 and S6.  The NRLMD (ROD, USDA 2007b) has an 

allowance for fuel reduction treatments (starting in 2007) that reduce snowshoe hare 

habitat (that are not in compliance with Standards VEG 1, 2, 5 or 6) up to 6% of the total 

available potential lynx habitat.  There are approximately 870,000 acres of lynx habitat 

on the Gallatin National Forest.  Fuels treatments that do not conform to other VEG 

standards could therefore occur on up to 52,200 acres the Gallatin National Forest.  To 

date (since 2007), the Gallatin National Forest has made a final decision on only one 

WUI project (Smith Creek Vegetation; scheduled for implementation in winter 2012).  

This project is in unoccupied lynx habitat, so VEG standards don‘t apply.  Therefore, 

there are currently zero acres counting toward the 6% fuels treatment allowance for the 

Gallatin National Forest.  Therefore, Alternative 2 has only a direct effect, and results in 

about 425 acres treated under this exception; Alternative 3 includes 175 acres. 
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Management Indicator Species (Elk, Northern Goshawk and Pine 
Marten) 

Introduction and Statement of the Issue 

NFMA specifically requires the Forest Service to: ―provide for diversity of plant and 
animal communities based on the suitability and capability of the specific land area in 
order to meet overall multiple-use objectives‖ 16 U.S.C. 1604(g)(3)(B).  Management 
Indicator Species (MIS) are species identified in the forest planning process that are used 
to monitor the effects of planned management activities on populations of wildlife and 
fish including those that are socially or economically important (Forest Plan, p. VI-14).  
A forest plan monitoring requirement in the Gallatin Forest Plan (p. IV-6) is to determine, 
population trends of indicator species and relationships to habitat changes; the expected 
precision and reliability are ―moderate‖ and the reporting time is 5 years.  Therefore, this 
requirement is accomplished by observing the consequences of multiple management 
actions over time. 

The Gallatin National Forest published the Forest Plan Monitoring Report summarizing 
information for the period 2004-2006.  That report, with respect to MIS, indicated stable 
to increasing population trends for Gallatin MIS wildlife species.  As required by the 
Forest Plan, an updated assessment was completed in 2011 (Canfield 2011).   The 
purpose of the 2011 assessment was to update the best available information about 
population and habitat trends for Gallatin wildlife MIS species, at the planning unit level 
(Forest) or other scales, if biologically appropriate, to provide context for the assessment 
of project level effects analyses of these species. 

The 2011 Gallatin Forest Plan MIS Assessment concluded that, at the planning unit scale; 
i.e. within the boundaries of the Gallatin Forest, population trends of terrestrial wildlife 
MIS are currently stable to increasing.  Terrestrial MIS for the Gallatin National Forest 
include grizzly bear, bald eagle, elk, goshawk, and pine marten.  Grizzly bears are 
addressed as a threatened species and bald eagles as a sensitive species.  Therefore, elk, 
goshawk, and pine marten are the species specifically addressed as MIS in this section. 

Elk (Rocky Mountain)  

Issue:  Elk are important as a big game species and a major prey species for large 
carnivores.   Basic habitat requirements for elk are areas where they can find forage and 
cover during the summer and security during the hunting season (Christensen et al., 1993 
p. 5). Many studies have shown that motorized access influences elk habitat use (Lyon 
1983, p. 592; Frederick 1991, p. 19; Lyon and Christensen 2002, p. 567).   Elk have 
repeatedly been shown to avoid habitat adjacent to open roads (Lyon et al. 1985, p. 6).   

Removal of forested cover associated with fuel reduction treatments has two possible 
implications for elk.  Noise related to logging and hauling activities can cause elk to 
move as far as one-half mile away (Lyon et al. 1985, p. 6).  Lyon et al. (1985, p. 6) 
suggested that displacement during logging is temporary, although responses varied by 
season and topography.  Lyon et al. (1985, p. 6) also found that elk did not return to their 
summer ranges until the disturbances were completed.   
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Security areas reduce elk vulnerabilityduring the hunting season, when elk are most 
stressed (Hillis et al. 1991).  Hillis et al. (1991) defined security as large blocks (>250 
acres) of fall habitat at least ½ mile from an open motorized route.  The project would not 
affect elk vulnerability or reduce security areas because there would be no change in the 
amount of open motorized roads available to the hunting public.  Alternatives 2 and 3 
would both involve construction of temporary roads (approximately 5-6 miles).  
However, no public motorized use of temporary roads during the hunting season or any 
other time would be allowed.  They would also be permanently closed upon completion 
of the project.   

Hiding cover also functions to reduce elk vulnerability and contribute to hunting season 
security in some situations.  The Gallatin Forest Plan has a wildlife standard ―to maintain 
at least two thirds of the hiding cover associated with key habitat components over time‖, 
and requires that key components be mapped during project area analysis (Gallatin Forest 
Plan, p. II-18).  Interpretation and analysis procedures were addressed in a Gallatin Forest 
Plan Hiding Cover Assessment paper (Canfield 2011d). 

Indicator:  Compliance with Forest Plan hiding cover standard and the potential for 
implementation activities to displace elk from the project area.  Access needs for the 
project are satisfied by temporary roads that would be closed to the general public; 
therefore, security areas and access are not analyzed.   

Affected Environment 

Elk populations are monitored by Montana Fish Wildlife and Parks (FWP), generally by 
using annual winter surveys from fixed wing aircraft.  The Forest Plan EIS suggested that 
3,300 elk constituted a minimum viable population on the Gallatin National Forest 
(Forest Plan EIS, p. II-62).  Based on FWP survey data, current elk populations are at 
levels far exceeding this, and many populations on the Gallatin National Forest are 
increasing and above state (MDFWP Elk Plan 2004) population objectives.    

Generally speaking, elk populations are regulated by hunter harvest.  The trend for one 
elk population segment that resides partially within the Gallatin National Forest does not 
follow the overall elk population trends on the forest.  Elk numbers have declined in 
recent years in the upper portions of the Gallatin River watershed, due to complicated 
interactions among predators, both human and large carnivores (bears and wolves).  This 
decline is due to both direct mortality (predation), as well as displacement to private 
lands in the Madison Valley where public hunting is limited (Julie Cunningham, FWP 
personnel communication, October 2010).  Although there is concern about these specific 
elk herds, these elk comprise only a small portion of the total elk that utilize the Gallatin 
National Forest.  Habitat on the Gallatin National Forest includes many areas with high 
security (low road density) and abundant hiding cover.  The recovery of hiding cover 
from past clearcut timber harvesting, and the recent travel management plan decision 
have improved habitat quality for elk on the Gallatin National Forest (Canfield 2011).   

This project is located within Hunting District 361. According to FWP, the area including 
and surrounding the project area functions as deer and elk general summer range, and 
there are no staging or specific migration routes within the analysis area.   Elk typically 
migrate out of the project area to winter ranges in the Madison Valley during late fall and 
return in late spring.  Elk migrating from Yellowstone National Park to the Madison 
Valley tend to move along the south facing slopes north of Hebgen Lake or through 
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Targhee Pass on the southern tip of the project area.  The project area provides quality 
summer-fall elk habitat, but because of the high recreation use, elk use is limited (FWP 
2011).  Hunting District 361 has a motorized road density of 1.2 mi/sq mi and 24% 
security as defined by Hillis et al. (1991) (Canfield 2011e).  There are large roadless 
areas (including the Lionhead Recommended Wilderness Area and Yellowstone National 
Park) located adjacent to the project area that provides high-quality habitat components 
with much lower levels of human access and development, relative to the project area. 

As per the Forest Plan standard, hiding cover, thermal cover, foraging areas, and moist 
areas were mapped. According to FWP, there is no winter habitat, crucial summer 
habitat, crucial winter habitat, calving areas, or migration habitat within the analysis area 
(Figures 26-28). 

Direct and Indirect Effects 

Spatial Boundary:  Timber compartments  (TC) 709 and 710 are identified as the spatial 
bounds for the analysis area.  These timber compartments include approximately 33,000 
acres of suitable habitat for elk; all treatment units are included in these 2 compartments.  
Compartment boundaries are often also watershed boundaries.  In addition, the vegetation 
databases used to quantify hiding cover can be easily queried for compartments.   

Temporal Boundary:  The temporal bounds for the project are inclusive of the timber 
harvests in the 1955 forward (to allow for assessment of those past harvest units on 
hiding cover) to 10 years from the time project implementation begins.  Full 
implementation of the project is expected to take 10 years.  Timber harvests in this area 
date from 1955-1995.  Since that time, no scheduled timber harvest has occurred. 

Direct and Indirect Effects Analysis for Alternative 1 (No Action) 

Under Alternative 1, no hiding cover or thermal cover would be decreased.  
Approximately 99% of the forest cover capable of hiding animals would be functional 
(Table 65).  The 195 acres of forest cover currently not functioning as hiding cover would 
be expected to recover in about 10-20 years as tree densities increase in these previously 
harvested areas.  Disturbance associated with the operation of heavy equipment would 
not occur, so there would not be a displacement effect.    

Direct and Indirect Effects Analysis for Alternative 2 and 3 

Disturbance/Displacement 

Under either action alternative, some disturbance and displacement of elk in the vicinity 
of active project operations would be expected.  For several reasons, these effects are 
expected to be very minor.  Elk would already be expected to exhibit some level of 
avoidance of these areas due to high human activity levels associated with developed 
sites, the main access corridor, and relatively high levels of motorized access and 
recreation.  There is an abundance of high-quality summer-fall habitat adjacent to the 
project area that would be available to any elk displaced by project activities.  For 
example, the project area is adjacent to large blocks of roadless country with higher 
quality habitat in the Lionhead Recommended Wilderness Area and the Lionhead 
Inventoried Roadless area (1-193). 
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Compliance with Gallatin Forest Plan hiding cover standard 

A hiding cover analysis was completed for the 2 action alternatives; methods are 
described in detail in the Gallatin Hiding Cover Assessment (Canfield 2011d) and the 
Lonesome Wood Hiding Cover report completed in January 2011 (Canfield 2011e).   

Table 65 displays the results of the hiding cover analysis.  Hiding cover, post-treatment, 
would be 87% and 88% under Alternatives 2 and 3, respectively.  This meets the standard 
of 2/3 over time.  Although thinning may reduce the quality of the hiding cover, it does 
not eliminate cover and deer and elk would still be expected to use the project area much 
the way they currently do.  FWP concurred with this conclusion (personal 
communication with FWP biologist Craig Jourdonnais, November 2008).  Because the 
project involves thinning to reduce fuels (and not even age harvest), there would be 
conifer cover throughout the treatment units post-implementation; therefore, this analysis 
overestimates actual project impacts.  In addition, over time, treatment units, as well as 
the 195 acres of baseline hiding cover that is currently not functional would ―fill in‖ with 
small trees. Maintaining the more open condition in the project area (for fuels reasons) 
would keep the project units from ―filling in‖, but this is not a substantial impact on 
hiding cover; well over 2/3 of the potential hiding cover in the analysis area would be 
functional.   In the absence of additional disturbance from timber harvest or fire, the trend 
would be an increase in hiding cover and a concurrent decrease in forage.  

Table 65.  Detailed analysis of impacts to elk hiding cover by action alternative. 

Hiding Cover Analysis (acres) ALT 2 ALT 3 

Baseline Hiding Cover (conifer stands in the analysis 
area capable of being hiding cover) 

17,721 17,721 

Baseline hiding cover that has not recovered  in 2011 195 195 

Existing Hiding Cover 17,526 17,526 

Acres of existing hiding cover intersected with treatment 
units  

2,077 2,001 

Unrecovered hiding cover plus treated hiding cover  2,272 2,196 

Hiding Cover post treatment 15,449 15,525 

Percentage of functional hiding cover in 2011 87% 88% 

Compliance with FP standard to maintain 2/3 over 
time 

YES YES 

Other Key Components 

Thermal Cover:  Thermal cover is used by animals to ameliorate the effects of weather.   
Stands with at least 70% canopy cover were mapped as thermal cover; those on southerly 
or west aspects were considered thermal cover relative to the colder months and those 
with a northerly or east aspect were mapped as summer thermal cover.  Within the 
analysis area, 9,817 acres function as summer thermal cover and 2,587 acres as winter 
thermal cover.  These stands also function as hiding cover, see Figure 26.  There is not a 
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specific standard for thermal cover in the Forest Plan; however, Alternative 2 which 
includes the most acres of the two action alternatives was examined with respect to 
thermal cover.  Alternative 2 treats 1,244 acres of summer thermal cover and 210 acres of 
winter thermal cover; post treatment, 87% and 92%, summer and winter thermal cover, 
respectively are unaffected by fuel treatments (Canfield 2011e).  Alternative 3 would 
impact fewer acres. 

Moist Areas:  Moist areas occur within the analysis area and within proposed treatment 

units (see Figure 27).  They include riparian vegetation associated with perennial streams, 

as well as areas where the ground-water table is near enough to the surface to influence 

above ground vegetation.  This increase in water is sometimes associated with highly 

productive foraging areas that may be important for big game during the summer months, 

and includes areas used by elk for wallowing during the rutting season.   

Stands classified as tall willow, low willow, forb dominated seep, wet forb meadow, 
moist forb meadow, marsh and fen, wet grassland and meadow, moist grassland and 
meadow, wet forest opening, or moist forest opening were mapped along with stream 
courses, and open water.  Additional moist areas were recorded during field review of the 
project. Two moist areas, including one wallow, were found within unit 26A. Both are 
associated with a stream management zone. 

There were 1,397 acres of moist habitat mapped within the analysis area. These areas 

along with the two wet areas identified during project layout in the field are protected by 

a project mitigation measure (see Chapter 2, page 47).   

Foraging Areas:  There are areas that provide forage for big game (shrubs, grasses, and 

forbs) in forested sites and in non-forested sites within the analysis area (see Figure 28).  

Stands classified as conifer forest (saw timber or pole sized timber) with low (10-39%) 

canopy cover, aspen stands, and seedling/sapling stands that are non-stocked (term used 

for areas that have been harvested or burned and have little to no regeneration) were 

mapped as forested forage. 

Non-forested forage included all stands with <10% forest crown closure that were moist 
or dry, sagebrush, forb dominated seeps, moist or wet forb meadow, moist or wet or dry 
grasslands, high elevation rocky grasslands, and wet or moist to dry forest openings.  
There is a total of 5,908 acres of foraging habitat within the analysis area (2,651 in 
forested areas and 3,257 in non-forested areas). 

By opening up the forest canopy, the action alternatives will increase elk foraging habitat.  
This is most notable in those treatment units that have an emphasis on increasing and 
releasing aspen. 
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Migration Routes and Staging Areas:  Migration routes are distinct areas big game use 

when traveling from summer to winter range.  A staging area is a place where elk 

concentrate to rest and feed during or prior to migration.  According to FWP, elk may 

travel through the area as one of many routes they would use in moving from summer to 

winter range (personal communication with FWP biologist Julie Cunningham, 2010), but 

there is not a defined migration route to protect within the analysis area.  Local migration 

routes generally encompass the west side of the Henry Mountains, and not the east side 

near this project.  No known staging areas exist in this locale (FWP 2011). 

Cumulative Effects Analysis for Alternative 1 (No Action) 

Under this alternative, current management would continue and no vegetation 
manipulation would occur.  There would be no direct or indirect effects from this 
alternative and no additive effects with past, present, or reasonably foreseeable future 
actions. 

Cumulative Effects Analysis for Alternatives 2 and 3 

Selection of Alternatives 2 or 3 would result in cumulative effects when analyzed with 
other past, present, or reasonably foreseeable future actions (See Cumulative Effects 
Checklist).  Since elk typically avoid roads and the activity of humans along roads.  High 
levels of development and recreation use are ongoing within the spatial bounds of this 
project that are likely keeping elk from effectively using all of the suitable elk habitat.  
Therefore, a potential additive effect of the action alternatives would  be the additional 
human presence and disturbance from operation of heavy equipment.   No other 
vegetation treatments are reasonably foreseeable and past timber harvest areas have 
recovered and are providing hiding cover (99% have recovered). The slight reduction in 
hiding cover associated with action alternatives would not cumulatively affect hiding 
cover. 

Summary 

Under both action alternatives, based on this analysis and the associated key habitat 

component mapping, the Forest Plan standard to maintain cover around two thirds of the 

key habitat components for elk would be met.  Elk could be temporarily disturbed or 

displaced by project activities, but this effect is minor since it is likely that elk currently 

avoid the areas being treated, which are in close proximity to residences and developed 

recreation sites, and along a major road corridor.  In addition, there are large tracts of 

roadless areas adjacent to the project area.  There are no effects on elk vulnerability or 

availability of security areas.  
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Figure 26.  Elk Thermal Cover. 
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Figure 27.  Moist Areas 
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Figure 28.  Elk Foraging Areas 
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Comparison to Laws, Regulations and Forest Plan Direction 

The Gallatin Forest Plan Hiding Cover Standard 

Maintain at least two thirds of the hiding cover associated with key habitat components 
over time.  Subsequent timber sale activity will be allowed after regeneration provides 
hiding cover.  Key habitat components are important features for wildlife.  They include 
moist areas (wallows etc.); foraging areas (meadows and parks); critical hiding cover; 
thermal cover; migration routes, and staging areas.  These areas will be mapped on a site-
by-site basis during project area analysis (Forest Plan, p. II-18). 

These key components have been mapped for the Lonesome Wood 2 Project and an 
analysis, which follows Canfield (2011e) was completed (Canfield 2011b).  Post-
treatment hiding cover under either action alternative exceeds the 2/3; additionally, 
specific key components found during project layout are protected by a mitigation 
measure (see Chapter 2) to provide a buffer. 

NOTE: There are Forest Plan Glossary definitions for ―hiding cover‖ and ―thermal 
cover‖ in the Forest Plan (amendment 14), but not for ―critical hiding cover‖ (although 
the standard references the Glossary).  There is a term ―Critical Habitat‖ in the glossary; 
this is a technical term used in the ESA for threatened or endangered species.   
Roads and forest cover will be managed to provide habitat security and diverse hunting 
opportunity (USDA 1987 p. II-18).  

The treatments would maintain habitat security and allow for diverse hunting 
opportunity because there is no decrease in security from either action alternative. 

MA 1 habitat improvement projects may be scheduled that are compatible with 
developed recreation.   

The purpose and need of this project [to improve public safety] is consistent with 
this standard. 

MA5 Habitat improvement projects consistent with MA 5 goals [Wildlife habitat values 
and natural attractiveness to provide opportunities for public enjoyment and safety] may 
be scheduled.   

The purpose and need of this project [to improve public safety] is consistent with 
this standard and the scenery analysis demonstrates that visual quality objectives 
would be met. 

MA 7 (III-21)  (Riparian areas)  Prescribe stocking densities to maintain wildlife hiding 
cover and to provide rapid growth of trees for wildlife thermal cover.  

Treatment prescriptions in riparian areas would include a 15 foot no cut buffer 
and adherence to SMZ laws would limit removal of overstory trees in the SMZ 
(see Chapter 2, p. 46) 

MA13 – Use vegetation management practices to maintain and improve the quality and 
quantity of big game forage and provide for a diversity of habitat for other wildlife 
species. (III-41) 
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The alternatives are consistent with this standard because proposed thinning 
would promote understory growth, forbs, grasses and in some cases aspen. 

MA15 (III-48)  Big game habitat improvement such as prescribed fire, planting and 
fertilization may be scheduled where the need is identified. 

The alternatives would include very little treatment in MA 15 but the treatment 
that is proposed includes prescribed fire which is likely to result in big game 
habitat improvement. 

Northern Goshawk  

Issue:  Goshawks are circum-global species found in forests in North America and 
Europe.  In North America alone, the species ranges from Alaska to Arizona and east to 
west across the Northern U.S.  These areas represent a diversity of climatic conditions, 
plant communities, and prey assemblages.  Consequently, comparisons of studies often 
result in opposing views and contradictory results.  Land managers are presented with the 
unique challenge of assembling the best available scientific data from studies conducted 
across the range of the species and drawing conclusions about the effects of land 
management decisions.   

Northern goshawks are a management indicator species (MIS) for old growth (dry 
Douglas fir) forest types (Gallatin Forest Plan, p. II-19).  Although the forest plan refers 
to ―old growth‖ for goshawk, the USFWS (1998), in its status review of northern 
goshawks, reported no evidence that the goshawk is dependent on large, unbroken tracts 
of ―old growth‖ or mature forest.  In addition, goshawks use other forest types on the 
Gallatin than just Douglas fir. 

Goshawks typically have more narrow requirements for the nest stand then either post-
fledging or foraging habitat.  Nest stands are generally relatively closed canopy mature 
forests with open understories (Brewer et al. 2009, p. 9).  Timber management activities 
can either improve or degrade goshawk habitat (Squires and Kennedy 2006).  
Disturbance associated with logging operations can be disruptive during the breeding 
season (about mid-April through mid-August) (Brewer et al. 2009).   Reynolds et al. 
(1992) and Graham et al. (1999) have suggested that the use of controlled fire and 
thinning may improve habitat for goshawks and their prey by promoting diameter growth 
in overstory trees, creating open understories, downed wood, snags, and stimulation 
grass/forb/shrub growth).   

Indicator:  Discussion of project area importance to goshawk populations on the Gallatin 
National Forest; impact of treatment units on potential nesting habitat. 

Affected Environment 

Populations:  Globally, northern goshawks are well distributed and stable at the broadest 
scale.   Based on broad-scale habitat and inventory and monitoring assessments 
conducted in the Northern Region  since 2005, breeding goshawks and associated 
habitats appear widely distributed and relatively abundant on National Forest lands in the 
Northern Region (Kowalski 2006).  Potential goshawk habitat on the Gallatin National 
Forest exceeds what is predicted to maintain a minimum viable population of goshawks 
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(Bush and Lundberg 2008).  Based on regional and project-level detection surveys, 
goshawks are present and distributed across the Gallatin National Forest (Canfield 
2011).  Population trends, however, are difficult to determine because of annual 
variability in detection, goshawk sensitivity to spring weather conditions (may fail to 
nest), the goshawks commonly use alternate nest sites within their home range (Brewer et 
al. 2009).  Because it is difficult to determine population trends for goshawks on a unit 
level, project level surveys ensure that goshawk nests, if found, are protected by 
mitigation measures (Canfield 2011).  Compared to natural events that have or could 
affect goshawk habitat (e.g. wildfire, insect and disease epidemics), project level 
management activities, such as fuel reduction or thinning projects, on the Gallatin 
National Forest are relatively inconsequential (Canfield 2011).  

Treatment units were monitored for breeding goshawk presence using standard broadcast 
acoustical surveys conducted in 2004, 2006, and 2011.  No goshawks were detected in 
any proposed treatment units within the project area during the breeding season.  
However, one lone adult goshawk was seen and heard (alarm call) in treatment unit 14 on 
August 19, 2011.  No juveniles were seen.  Typically by mid-August, juvenile goshawks 
have fledged and are independent of the nest area and the adults for food, but often still 
located within the Post Fledging Area (PFA), of approximately 425 acres until mid-
September (Kennedy et al. 1994 as cited in Brewer et al. 2009 p. 21).  The nearest known 
historic nest location is in the Trapper Creek drainage about ¾ mile southwest of the 
project area.  Goshawks were first detected in this territory in 2000.  Surveys conducted 
in 2003, 2004, and 2007 and no goshawks were detected.  In 2010, an auditory response 
was heard on July 15, but nothing on the 2

nd
 site visit on August 5.  Auditory responses 

are not conclusive since gray jays can mimic goshawk calls.  This original nest (2000) 
was located in a mixed lodgepole pine/Douglas-fir stand with a dense alder understory in 
many areas.  Mountain pine beetle mortality of the larger diameter lodgepole pine 
overstory in this stand has occurred and opened up the canopy considerably.  This may be 
why goshawks have not reused this nest stand.  However, they may be using alternate 
nest stands in the same territory, which, depending on the size and shape, would likely 
include most of the project area (GIS measurements and maps in the project file).  The 
project area likely functions as foraging habitat within the territory for the Trapper Creek 
historic nest site.  It is not likely to be part of the PFA given that no juveniles were seen 
or heard in mid-August.  The adult bird observed on August 19 in Unit 14 could be 
associated with the Trapper Creek territory. 

Difficulties in Monitoring:  The ability to detect goshawks is highly variable within a 

breeding season, and nest sites can be difficult to locate. During certain times of the 

nesting season, goshawks actively defend the nest stand. Additionally, adults and 

nestlings are vocal in and around nest sites during the later stages of the nesting season 

and at times will respond to auditory surveys in close proximity to the nest stand. 

Consequently, if a goshawk survey occurs during this time frame in close proximity to 

the nest, the chances of detecting this species are good. Outside of the breeding season, 

goshawks are largely silent (Woodbridge and Hargis 2006).  

However, when monitoring a species with a large home range of potentially more than 
6,000 acres, such as the goshawk, locating the nest stand within that territory is difficult 
at best.  In addition, goshawks often have alternate nests within their home range and 
may use different nests from year to year, as well as to create new ones. Although known 
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for aggressively defending their nests, breeding goshawks are typically secretive and nest 
sites are often difficult to locate (Woodbridge and Hargis 2006).  Additionally, if a nest 
failure occurs during the incubation and early nestling stage, surveys initiated after 
goshawks become more vocal would likely not be able to determine that the stand or a 
particular nest site had been active.  

In the Northern Goshawk Inventory and Monitoring Technical Guide, Woodbridge and 
Hargis (2006) surmise that when compared to surveys for songbirds, goshawk auditory 
responses, which rely on eliciting defensive responses, vary greatly and depend highly on 
the reproductive chronology and status of the goshawk pair.  

Habitat:  Goshawks use large landscapes, integrating a diversity of vegetation types over 

several spatial scales to meet life cycle needs (Squires and Kennedy 2006 p. 21).  

Goshawk home ranges during the nesting season vary depending on gender and habitat 

characteristics, and have been reported to range from 1,400 to 8,650 acres (Hargis et al. 

1994 and Kennedy et al. 1994).  Home ranges consist of the nest area, the post fledging 

area (PFA), and the foraging area.  The nest area (also referred to as the nest site or nest 

stand) contains the occupied nest tree and may contain alternate nests within the same 

stand.  The nest area may be reused in consecutive years (Squires and Kennedy 2006 p. 

23).  The PFA surrounds the nest area and includes habitat used by goshawk families 

from the time nestlings leave the nest until juveniles become independent of adults. The 

PFA represents the area defended by breeding goshawks (Reynolds et al. 1992:14). The 

foraging area is the area used by goshawks to hunt for prey within their home range.  

Mature forest stands with particular characteristics are typically selected for nesting 

habitat, but goshawks are considered habitat generalists at larger spatial scales.  Size 

increases, as does habitat diversity from the nest area to the PFA to the foraging area 

(Brewer et al. 2009).   

Nest areas are typically characterized by mature forest with large trees, high canopy 
closure, and open understory.  Nest area size can vary based on environmental conditions, 
and has been reported as ranging from 1-148 acres (Brewer et al. 2009 p. 9).  The 
Gallatin National Forest uses 40 acres, which is what Clough (2000) reported, and her 
study is the closest study site in proximity to the Gallatin National Forest to report nest 
stand size.  The PFA serves as an area where young goshawks develop flying and hunting 
skills.  PFA habitat components are more varied than the nest stand, but are generally 
characterized by mature forest with at least 50% canopy cover.  Structural diversity in the 
understory appears to be important, possibly in terms of providing cover for protection 
from predators.  Foraging habitat size and vegetative composition may vary depending on 
local habitat conditions and prey availability.  The goshawk is considered a generalist, 
opportunistic predator; therefore, foraging areas are heterogeneous and may include 
mature forest components as well as a mix of other forest and non-forest components 
(e.g. sagebrush, grasslands, riparian and agricultural areas).  Even habitats goshawks do 
not appear to use (e.g. dense young conifer stands) may be important for producing prey 
species (Squires and Kennedy 2006 p. 31).   

Samson (2006b) estimated the amount of PFA habitat needed to maintain a viable 

population of northern goshawks in the region as 29,975 acres.  Bush and Lundberg 

(2008) estimated (using Forest Inventory Analysis or FIA data) the amount of goshawk 

post-fledging area (PFA) available at the regional and Forest Levels (Table 66).  The 
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Gallatin National Forest was estimated to contain about 109,000 acres; all the National 

Forests in Region 1 have more PFA habitat than Samson‘s estimate of what the Regional 

habitat needs are to maintain viable population of northern goshawks.  Goshawk habitat 

is abundant and well-distributed across the Northern Region, and the Gallatin National 

Forest. 

Table 66.  The estimated quantity of goshawk habitat at the Regional and Forest levels (from Bush and 

Lundberg 2008). 

Type of habitat Northern Region (acres) Gallatin National Forest 
(acres) 

Post-Fledging Area 1,590,589 109,169 

Regional Ecologist Fred Samson developed a goshawk nesting habitat relationship model 
(for each Ecological Province) using vegetation attributes recorded from known goshawk 
nest stands in the Northern Region.  Data for the southern Rocky Mountain Province 
(which includes Yellowstone Highlands section encompassing parts of the Custer 
National Forest and most of the Gallatin National Forest), characterizes nesting habitat as 
stands with at least 40% canopy cover, single or multi-storied structure, and a nest tree of 
at least 9 inches diameter at breast height (dbh).  Analysis done by Canfield (unpublished 
report, 2006) on 5 nests located during the 2005 Regional survey on the Custer and 
Gallatin National Forests showed nests in generally lower canopy cover (10-24%) and 
tree size class (5-9‖ dbh).  These data, although limited, would indicate that goshawks 
probably use the best available habitat, which may be less dense and characterized by 
relatively small diameter trees, compared to areas used by goshawks on other forests in 
the Region.  

Using the original Samson model with R1VMAP (existing mid-scale vegetation map), 
there are about 253,000 acres of potential goshawk habitat on the Gallatin National 
Forest, and 4,320 acres within Timber Compartments 709-710 (mostly 710; map in 
project file), which includes the project area.   

These compartments, especially compartment 709, have little potential nesting habitat 
relative to most areas on the GNF.  Between 1955 and 1995, about 2600 acres were 
harvested in this area, mostly as clearcut units.  In addition, human presence and 
recreation use at the high levels found in this area may not be tolerated by nesting 
goshawks.  The project area could be functioning as foraging habitat within the Trapper 
Creek territory. 

Methodology for Analysis 

The analysis considered and incorporated information from Brewer et al. (2009): 
Northern Goshawk Northern Region Overview (update from 2009) as well as Canfield 
(2011b): Gallatin Forest Plan Management Indicator Species Assessment. 

During the original Lonesome Wood Vegetation project, an article regarding goshawk 
was presented for consideration.  The article (Patla 2005) addresses goshawk occupancy 
rates.  Occupancy refers to whether or not a particular goshawk is present in an historical 
territory.  The paper does not address viability or population trends.  This paper was 
reviewed by a statistician, and the analysis methods were called into question as well as 
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the results.  The paper has no bearing on population trends within the Greater 
Yellowstone Area (focused on the Caribou-Targhee National Forest), and especially not 
on goshawk population dynamics on the Gallatin National Forest, which is about 70% 
wilderness or roadless and therefore unmanaged.  The author acknowledges ―…I found 
no difference in productivity of nesting goshawk pairs between the baseline and recent 
periods or between timber harvest and undisturbed sites in the recent period.‖  Patla 
further acknowledges, ―I assumed that occupancy results apply to the target population of 
known nesting areas monitored and may not reflect forest-wide population trends.‖   

Temporal Boundary:  Temporal bounds for the project are 10 years from initiation of 
project implementation to 50 years prior to project implementation.  Disturbance 
associated with past timber harvest which started in the 1950s and continued until 1995 is 
considered in this boundary, and the future is based on full implementation of the project 
taking 8-12 years.   

Spatial Boundary:  An analysis of goshawk nesting habitat was conducted within Timber 
Compartments 709 and 710, which could include about 5 home ranges for northern 
goshawks.   

Direct and Indirect Effects Analysis - Alternative 1 

No forest treatments would occur to reduce fuels.  The amount and quality of nesting 
habitat, PFA habitat and foraging habitat would be influenced by fire, insect and diseases, 
and climate changes.  A large stand-replacing wildfire event could essentially eliminate 
nesting habitat within the project area for goshawks. 

Direct and indirect Effects Analysis - Alternatives 2 and 3 

No goshawks have been detected during the nesting season within the treatment units 
during 3 different survey years.  Detection surveys will be conducted annually prior to 
and during project implementation.  If any active nests are found before or during 
implementation of the project, an approximately 40 acre buffer would be defined around 
active nests where no thinning would occur and an approximately 420 acre (PFA) buffer 
would have activity restrictions from 4/15-8/15 (Chapter 2, mitigation measures).  This 
would minimize the potential for disturbance of goshawks during the period they are 
most sensitive in the unlikely event that they begin to nest in the project area.     

Project treatments involving overstory removal in potential nesting habitat could reduce 
the suitability of this habitat for goshawks.  Goshawk nesting habitat was modeled using 
R1VMAP.  Douglas fir, lodgepole pine, or mixed stands >9‖dbh and at least 40% canopy 
cover were mapped and intersected with treatment units.  Overstory thinning treatments 
overlap with 158 and 109 acres of potential goshawk nesting habitat, respectively for 
Alternatives 2 and 3.  

Cumulative Effects Analysis - Alternative 1 

Alternative 1 would not have additive effects to goshawks in addition to those past, 
present and reasonably foreseeable actions on private and public land.  Refer to 
―Cumulative Effects Checklist‖ for those actions.  It will take many decades for mature 
trees to dominate previously-harvested forests and provide more continuous nesting 
habitat for goshawks.  The project area will continue to function as overall foraging 
habitat within the Trapper Creek territory. 
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Cumulative Effects Analysis - Alternatives 2 and 3 

On-going effects of past actions:  Timber harvest in the past (1955-1995) in this area was 
fairly extensive and generally removed mature timber through the practice of 
clearcutting.  This has resulted in the limited potential nesting habitat for goshawks in the 
analysis area.  

In contrast to those past harvest practices, the Lonesome Wood Vegetation 2 Project is a 
thinning project to reduce fuels in a heavily used recreational corridor.  It is limited in 
scope and scale and intensity in order to balance the purpose and need with other 
resource considerations such as leaving cover and structure for wildlife. 

Current activities affecting goshawks:  This area has a high potential for disturbing or 
displacing goshawks because it is a heavily used recreation corridor with significant 
development (cabins, campgrounds, etc.). 

Cumulative Effects of Alternatives 2 and 3:  Alternative 2 impacts 158 acres of potential 
goshawk nesting habitat; Alternative 3 impacts 109 acres.  This is additive to the already 
limited nesting habitat from past timber harvest (mostly in Compartment 709).  This 
additional slight decrease in potential nesting habitat is relatively benign, since the 
project area likely functions as general foraging habitat for the Trapper Creek territory.  It 
will take many more decades before past harvest units begin to provide the tree age and 
structure needed for goshawks to nest.  And even so, levels of human disturbance in this 
heavily used corridor will continue to be high.  Goshawks may never nest in the project 
area.  Reynolds et al. (1992) and Graham et al. (1999) have suggested that the use of 
controlled fire and thinning may improve habitat for goshawks and their prey by 
promoting diameter growth in overstory trees, creating open understories, downed wood, 
snags, and stimulating grass/forb/shrub growth.  Therefore, the action alternatives, as 
currently mitigated, would have minor negative effects on goshawks in consideration of 
past harvest and current human disturbance that have presumably compromised the area 
for nesting goshawks.   

This minor effect would not affect goshawks from the Trapper Creek territory, and may 
improve foraging habitat.  The project would not impact population trends for goshawks 
on the Gallatin National Forest, which includes 253,000 acres of potential nesting habitat. 

Summary:   The northern goshawk and its habitat are abundant and well-distributed 
throughout the Northern Region of Montana and Idaho.  Goshawks are known to occur 
throughout the Gallatin National Forest, although population trends are difficult to assess.  
The Gallatin National Forest has well distributed potential goshawk nesting, foraging, 
and PFA habitat.   

No breeding goshawks have ever been detected in the project area, based on surveys 
conducted in 2004, 2006 and 2011.  The nearest known territory is located in the Trapper 
Creek drainage, about ¾ miles southwest of the project area.  There are 4,320 acres of 
potential nesting habitat within the project area.  Project treatments, which remove 
overstory, intersect with 158 (Alterantive 2) and 109 (Alternative 3) acres of potential 
nesting habitat.  The action alternatives, as currently mitigated, do not have additive 
negative effects on goshawks in consideration of past harvest and current human 
disturbance that have presumably compromised the area for goshawks.  Treatments 
would improve foraging habitat for goshawks and would not affect local or unit-level 
population trends.   
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Consistency with Gallatin Forest Plan Standards  

Forest Wide Standards:  Indicator species, which have been identified as species groups 
whose a habitat is likely to be affected by Forest Management Activities, will be 
monitored to determine population change (p. II-18). The goshawk is the MIS for xeric 
old growth forest. 

This standard is not project specific but rather applies at a programmatic level.  However, 
monitoring has been completed (Canfield 2011). 

Pine marten 

Issue:  Pine marten (or American marten) are the Gallatin Forest Plan MIS for moist 
spruce old-growth forest types (Gallatin Forest Plan, p. II-19).  Although the Forest Plan 
references spruce old-growth, pine marten use other moist forest types and mature 
(possibly not meeting Green et al 1992. definitions for old growth) forest.  Vegetation 
treatments to reduce fuels using mechanical timber harvest and prescribed burning can 
alter pine marten habitat. 

Indicator:  Indicators of impacts to pine martens will be alterations to habitat 
composition or structure resulting in a loss of denning or foraging habitat. 

Affected Environment 

Populations:  Pine marten is a species that is broadly distributed throughout the 

mountainous, forested areas of the Northern Rockies and western Montana.  On the 

Gallatin National Forest, pine martens are found in moist habitat types that have older 

coniferous forest with abundant woody debris and snags.  They are known to occur 

within the project area.  Pine martens were observed in the project area along Hebgen 

Lake Road in July 2010 during field review of the project (personal communication 

Swilling and Lamont, 7/27/10). 

The Montana Department of Fish, Wildlife and Parks (MFWP) annually conducts snow 
track surveys in western Montana to monitor population trends of several furbearer 
species, including pine marten (Brian Giddings FWP, 2010, personal communication).  
Representative habitats and land uses characteristic of the ecoregion are sampled.  The 
Gallatin Forest is located within the southwest montane ecoregion (Montana Trapping 
District 3).   

Pine marten detections per 100 transect miles have varied over a 10-year period (1997-
2009) in southwest Montana (MFWP Region 3).  Detections ranged from 15.8 per 100 
miles (2004) to 156.5 per 100 miles (2006); the rate in 2008/2009 was 73 per 100 miles.  

Marten are one of the five furbearers that are required to be registered and pelt tagged so 
that the actual number of harvested animals is known.  The statewide marten harvest 
continues to remain relatively stable, with higher than average harvest levels as recently 
as the 2007/08 season.  The 2008/09 harvest level of 844 marten was 12% below the 10-
year average harvest, but well within the range of 653-1323 over the past 15 years, and 
may correspond to a similar decline of 39% in pelt prices from the previous three year 
period (Giddings 2009). 
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Trends in population parameters show an above average of three juveniles per adult 
female, a positive age structure bias to juveniles, a stable sex ratio, with a slight decrease 
in the median age of adults and median age of total harvest at one and a half, indicating a 
strong proportion of juveniles in the population.  These parameters indicate a relatively 
stable or slightly declining population on a statewide basis (Giddings 2009). 

There are many factors influencing marten populations besides habitat change.  Because 
it is a harvested furbearer, fur market prices, accessibility to populations by humans, and 
other factors related to trapping may be the most important population level determinants.  
Past timber harvest has had a minor influence on pine marten habitat availability overall 
on the Gallatin National Forest (about 70% of the forest has never had management).  
Implementation of the Gallatin Forest Travel Management Plan may have had an indirect 
effect to reduce effective trapping pressure by reducing motorized access in some areas. 

Habitat:  In the early 1990s, the Gallatin National Forest and FWP sponsored three M.S. 

degree pine marten studies in the West Yellowstone area, which increased our 

understanding of local behavior and ecology of this species.  Martens selected the moist 

and structurally complex habitats during the winter.  Their winter habitat selection was 

for forest with high canopy cover, large live trees, large deadfall, and abundant vegetation 

in the understory (Coffin et al. 2002). 

Regional estimates of pine marten habitat using FIA data were updated in 2008 (Bush and 
Lundberg 2008).  They showed that 29.6-37.6% of the Gallatin National Forest was pine 
marten habitat (90% confidence) or 384,965 acres.  Pine marten habitat is also abundant 
throughout the Northern Rockies.  Bush and Lundberg (2008) estimated the amount of 
marten habitat available across the Northern Region (including Montana, northern Idaho, 
and parts of North and South Dakota) at approximately 7,305,614 acres.  Additionally, 
the threshold amount of habitat needed to maintain a minimum viable population of 
martens in the Northern Region was estimated to be 17,300 acres.  Therefore, the amount 
of habitat available at the Forest and Regional levels exceeds that necessary to sustain a 
minimum viable population.   

Most habitat models for pine marten differentiate between preferred marten habitat and 
suitable habitat.  Preferred habitat includes only the subalpine fir cover types that are 
mature to old growth at least 6,000 feet in elevation.  Suitable habitat models use a 
combination of size class (mature to old growth), canopy cover (>40%), elevation 
(>=6,000‘), and aspect (N, NE, E for Douglas fir and/or lodgepole pine).  Stands that 
were harvested (clearcut or thinned) or burned are excluded.   

Table 67.  Current habitat estimates for the Gallatin National Forest (using photo interpretation best 

stratum from TSMRS queried in ARCMAP) are as follows: 

Pine Marten 

Habitat 

Acres  Acres 

Harvested 

Acres Burned Net Acres 

Preferred Habitat 209,601 2,903 28,037 178,661 

Suitable Habitat 166,392 4,047 23,661 138,684 

TOTAL 375,993 6,950 51,698 317,345 

This modeled total habitat estimate is similar to the amount predicted by FIA data, which 
is derived from ground-based plot sampling.  Based on the spatial depiction of these 
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habitats, it does seem to indicate that pine marten habitat is limited in the Crazy 
Mountains, less so in the Bridger Mountains and relatively plentiful in the Madison, 
Gallatin, and Absaroka Mountains.  This is likely a function of the Crazies and Bridgers 
generally being drier and more isolated than other areas of the Gallatin National Forest. 

Martens select for late-successional forest types with complex structure and abundant 
coarse, woody debris on and near the ground (Coffin et al. 2002).  The marten's preferred 
prey species, red-backed voles (Clethrionomys gapperi) are most abundant in mature and 
old growth mesic forest habitat (Buskirk and Ruggiero 1994 p. 7).  Martens display a 
strong avoidance of open habitat, which may be evidence of an evolutionary response to 
the threat of predation by other carnivores.  Coffin et al. (2002 p. 30) also concluded that 
martens seldom use landscapes heavily impacted by logging and wildfire, but reported 
that martens would move through impacted areas to reach suitable habitat.   

Marten habitat within the analysis area (see spatial boundary below) was quantified using 
ARCGIS using the same criteria as described above for the forest-wide analysis.  There 
are approximately 3,775 acres of preferred pine marten habitat and 6,176 acres of suitable 
for a total of 9,951 acres.   

Methodology for Analysis 

Trapping records, discussion with MFWP biologists, and scientific literature searches 
were used to help formulate the impact analysis for pine martens.  Habitat availability 
and population trends (Canfield, 2011b) forest wide were incorporated.  Samson (2006b) 
developed a region-wide analysis for six species, two of which (pine marten and northern 
goshawk) are listed as MIS species on the Gallatin NF. This model was updated in 2008 
by Bush and Lundberg.  This analysis focused on developing habitat thresholds for those 
species based on habitat modeling efforts of Fahrig (1997) and Flather and Bever (2003).  
These models focused on the ―threshold‖ concept of species persistence on the landscape 
based on the habitat available to a given species.  These models suggest a species 
persistence threshold is reached when 20-30% of the species habitat remains on the 
landscape.  The authors acknowledge the difficulty of predicting persistence from an 
ecological perspective and how the effects of habitat loss are different depending on 
whether the species is a habitat specialist or generalist.  

The habitat estimates provided by Samson (2006b) analyze population viability for the 
Forest Service‘s Northern Region (R1).  The analysis provides habitat estimates for the 
six species at the forest level for each forest in R1.  The project area is dominated by the 
mesic conifer habitat types preferred by martens (see Vegetation analysis in Chapter 3).   

The amount of marten habitat available in timber compartments 709 and 710 was 
estimated using queries of the Timber Stand Management Record System (TSMRS) 
database.  ARCGIS was used to intersect treatment units with marten habitat to calculate 
the reduction in marten habitat for the action alternatives. 

Temporal Boundary.  Temporal bounds for the project are 50 years prior to project 
initiation to 10 years following project initiation.  Disturbance associated with timber 
harvest can have impacts to MIS species in the area.  Full implementation of the project 
is expected to take 8-12 years.  The last timber harvests in the area were completed in 
1995, so those were the last actions resulting in landscape level impacts to habitat.  
Harvest in the area dates to the 1950s-60s. 
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Spatial Boundary.  Timber compartment 709 and 710 were used as the analysis unit 
because this is a relatively large area that would encompass the home ranges of several 
martens.  Although there is considerable variation in marten home range size among 
different studies, in a study from southwest Montana that included a site near the project 
area, Coffin et al. (2002) reported that male martens in heavily logged (primarily 
clearcut) areas had much larger home range sizes (8,030 acres) than in less disturbed 
areas elsewhere in Montana.  Even at the largest reported home range size for males, the 
analysis area is big enough to contain several male and female home ranges 

Direct and Indirect Effects Analysis – Alternative 1 (NoAction) 

No forest treatments would occur to reduce fuels.  The amount and quality of pine marten 
habitat would be influenced by fire, insect and diseases, and climate changes.  A large 
stand-replacing wildfire event could essentially eliminate pine marten habitat within the 
project area.  

Direct and Indirect Effects Analysis – Alternatives 2 and 3 

The forest thinning and prescribed burning proposed under Alternatives 2 and 3 would 
alter current high quality foraging and denning habitat to a lower quality condition by 
simplifying forest structure.  However, the project would retain downed and woody 
debris and snags to meet forest plan standards.  Also, because forest cover would be 
retained in all treatment units, martens would still be likely to travel through treated 
areas.  Under Alternatives 2 and 3, there would be an approximate 11% reduction in the 
amount of marten habitat available within the analysis area (Table 68).  This would result 
in localized effects within the analysis area.  Some individual martens would likely need 
to expand their home ranges in order to meet foraging requirements and find denning 
areas. The analysis area would likely support fewer martens over the long term, but 
adequate habitat would remain so that marten would continue to occupy the analysis area 
under either action alternative. 

Table 68.  Acres of marten habitat to be treated by 3 methods under the project alternatives. 

 Alt 1  (acres) Alt 2 (acres) Alt 3 (acres) 

Suitable Habitat 0 98 103 

Preferred Habitat 0 1,017 965 

Total  1,115 1,068 

Remaining habitat 

post-treatment 

9,951  8,836 (89%) 8,883 (89%) 

Cumulative Effects Analysis - Alternative 1 

Alternative 1 would not have additive effects to pine marten in addition to those past, 
present and reasonably foreseeable actions on private and public land.  Refer to 
―Cumulative Effects Checklist‖ for those actions. 
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Cumulative Effects Analysis - Alternatives 2 and 3 

Past timber harvest, particularly clear-cutting, has resulted in a reduction of available pine 
marten habitat as Coffin et al. (2002) described.  Intermediate harvests where the amount 
of woody debris was reduced have impacted pine martens due to loss of prey habitat or 
increased predation.  Alternatives 2 or 3 would reduce the amount of woody debris 
currently present on the forest floor (but still meet forest plan standards for 15 tons/acre).  
Some thinning units would open the forest canopy but no clear cutting is proposed.  The 
thinned forest would still provide protective cover.  This is an additive impact to pine 
marten, reducing further, the availability of habitat in conjunction with past timber 
harvest. 

Summary:  Martens and their habitat are abundant and well-distributed at the Regional, 
Forest, and local scales.  Localized effects to martens are expected to result from 
Alternatives 2 and 3, but remaining habitat would continue to support martens in the 
analysis area.  That is, the project could impact individual pine martens but not affect the 
overall availability of habitat or populations at the Forest or Regional levels.   

Consistency with Gallatin Forest Plan Standards  

Forest Wide Standards:  Indicator species, which have been identified as species groups 
whose a habitat is likely to be affected by Forest management Activities, will be 
monitored to determine population change (p. II-18).   

This standard is not project specific but rather applies at a programmatic level.  
However, monitoring was completed (Canfield 2011). 

MA 13 – Use vegetation management practices to maintain and improve…and provide 
for a diversity of habitat for other wildlife species (III-41). 

The alternatives are consistent with this standard because the treatments would 
result in a diversity of habitats, for example open forest, dense forest, increased 
aspen forest, and snag habitat and would improve some habitat components for 
various wildlife species, although not specifically pine marten.   
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Migratory Birds 

Introduction  

Migratory birds are a very diverse group, which includes raptors, waterfowl, shore birds, 
and songbirds.  Migratory bird species are protected under the Migratory Bird Treaty Act 
(MBTA).  Executive Order 13186 requires agencies to ensure that environmental 
analyses evaluate the effects of federal actions and agency plans on migratory birds, with 
emphasis on species of concern.  The Montana "Species of Concern" list (MFWP, MNHP 
2011) was used to identify focal species for this analysis.  Many species of concern are 
addressed in separate reports for sensitive species and management indicator species 
(bald eagle, trumpeter swan, harlequin duck, peregrine falcon, northern goshawk, black-
backed woodpecker, and flammulated owl).   

Other species of concern that could be present in the project area include the great gray 
owl (Strix nebulosa), Great blue heron (Ardea herodias), American white pelican 
(Pelecanus erythrorhynchos), Cassin‘s finch (Carpodacus cassinii), Brown creeper 
(Certhia americana), and Brewer‘s sparrow (Spizella breweri).  In addition, ospreys 
(Pandion haliaetus) are known to nest around Hebgen Lake, including the project area.  
Although ospreys are not currently identified as a species of concern in the USFWS Birds 
of Conservation Concern list for the Northern Rockies (2008), or by the state of Montana 
(MFWP, MNHP 2011), they are a migratory bird species that occupy large, conspicuous 
nests within the project area, and their conservation is of interest to the Forest Service, 
wildlife managers and the public, so they will be specifically addressed in this section 
along with species of concern. 

Issue 

Project alternatives including mechanical and manual forest thinning, and prescribed 
burning have the potential to affect migratory birds through habitat alteration, as well as 
through disturbance impacts that could affect survival and reproductive success. 

Indicator 

Effects to migratory birds were addressed by evaluating how project activities might alter 
nesting habitat of various species or guilds, and also how timing and methods of 
treatment might produce disturbance impacts during the breeding season. 

Affected Environment 

The Gallatin National Forest provides breeding habitat for dozens of migratory bird 
species.  This extremely diverse group occupies all types of habitat in the project area, 
including streams, wetlands, riparian areas, grasslands, shrub lands, deciduous forest, 
coniferous forest, mixed forest, and rock outcrops.  Forested habitats provide trees, 
shrubs, snags, and surface vegetation for nesting birds.  Open meadows provide habitat 
for ground nesters and shrub/foliage nesters.  Portions of the Hebgen Lake shoreline and 
the associated tributaries provide riparian habitat for a wide variety of birds.  Cliffs and 
rock outcrops in the project area provide ledges, cracks and crevices as nesting areas for a 
number of bird species.  Forage is abundant in the project area with birds, small 
mammals, fish and invertebrates providing prey species for many birds.  Seeds, berries 
and other vegetative food sources are also abundant.   
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The species of concern identified for this report nest in a variety of habitats ranging from 
open water islands to old growth forest.  Great gray owls typically nest in the more open 
structure associated with relatively dry, montaine coniferous or deciduous forest.  Nest 
sites are generally located in close proximity to open areas used for hunting (Duncan and 
Hayward 1994:164).  Great grays have been seen in the project area, and in 2006, there 
was a report of a great gray owl nest along the trail to Coffin Lake near unit 17.  Coffin 
Lake trail is approximately ¾ mile from unit 17 and about 1 mile from unit 18.  Both 
units 17 and 18 were surveyed for goshawks in June 2006 and no great gray nests were 
noted during these intensive surveys.  Although the nest reported was never actually 
located by Forest Service personnel, the information received indicated the nest was 
outside of any proposed treatment area.  Foraging habitat for great grays consists of 
relatively open, grassy areas including natural meadows, logged areas and open forest. 

Great blue herons are a wetland species associated with major rivers and lakes.  Most 
nesting colonies in Montana have been found in cottonwood stands, but some are also in 
riparian ponderosa pine, on islands and in prairie wetlands (MFWP 2011).  Great blue 
herons nest along the shores of Earthquake Lake, northwest of the project area, but no 
nests are known to occur within the project area, and there is no cottonwood or associated 
nesting habitat present in the project area.  American white pelicans are large waterfowl 
associated with a variety of wetlands and aquatic habitats including rivers, lakes and 
reservoirs, as well as marshes and coastal areas.  Nesting colonies are typically located on 
islands or peninsulas, as well as exposed rock areas in rivers.  They select nest areas for 
protection from mammalian predators (Ibid).  Pelicans are occasionally found on Hebgen 
Lake, but they appear to use the area for feeding and loafing; there are no nesting areas 
associated with Hebgen Lake or the project area.   

Cassin‘s finches are small migratory songbirds associated with a variety of coniferous 
and riparian forests.   They are common in ponderosa pine and recently burned forest, 
and are less common in lodgepole pine, sagebrush and grassland habitats typical of the 
project area (MFWP 2011).  Brown creepers are small songbirds that breed in coniferous 
forest and mixed conifer-deciduous forests, with a preference for mature and old growth 
stands of high canopy cover.  They are often year-round residents in Montana forests, but 
some occasionally migrate between the US and Canada.  Wintering habitat may be more 
diverse than breeding areas, but the common component seems to be the availability of 
large trees and snags for nesting and foraging.  Most nest trees found for this species 
were located in unlogged forest habitat (Ibid).   Brewer‘s sparrows are shrub nesting 
species, most closely associated with sagebrush habitat in the project area. 

Although not identified as species of concern by the US Fish and Wildlife Service or the 
State of Montana, ospreys are migratory species that have built conspicuous nests along 
the Hebgen Lake shoreline within the project area.  Resident ospreys are tolerant of high 
levels of disturbance from human activities.  Surveys during the 2010 breeding season 
showed 100% occupancy of nests platforms within 200ft of highways 191 and 287 north 
of West Yellowstone.  These highways receive heavy use during the breeding season and 
these nest platforms are located in open sagebrush habitat or in parking lots of access 
areas along the Madison River. 

In addition to the above-mentioned species of concern, many species of migratory birds 
are found throughout the project area.  Riparian habitats along the South Fork River, 
Watkins Creek and Wally McClure Creek support particuarly diverse communities of 
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migratory birds.  The project area also contains forest habitat of various structure, which 
supports a wide variety of migratory bird species, including forest interior species in 
dense forest stands, along with more generalist bird species in the diverse habitat matrix 
associated with forest/non-forest ecotones.  Grassy meadows, sage fields and aspen in the 
project area also provide nesting and foraging habitat for a variety of migratory bird 
species during the breeding season.  There is little use of the project area as wintering 
habitat for migratory bird species, although a few individuals of species considered 
migratory can sometimes become year-round residents. 

Applicable Laws, Regulations, Policy and Direction 

Management direction regarding conservation of migratory bird species primarily falls 
under the umbrella of the Migratory Bird Treaty Act (16 USC 703-712).  The MBTA 
implements various treaties and conventions for the protection of migratory birds, which 
makes it unlawful to take, kill or possess any migratory birds, except as regulated by 
authorized programs.  Presidential Executive Order (EO) 13186 clarifies the 
responsibilities of federal agencies in providing for the conservation of migratory bird 
species under the MBTA.  This EO requires agencies to ensure that environmental 
analyses evaluate the effects of federal actions on migratory birds, with emphasis on 
species of concern.  The EO directs federal agencies taking actions that have, or are likely 
to have, a measureable negative effect on migratory bird populations, to develop and 
implement a Memorandum of Understanding (MOU) with the US Fish and Wildlife 
Service (FWS) that shall promote the conservation of migratory bird populations.  An 
MOU between the US Forest Service and the US FWS (2008) identifies strategies that 
promote conservation and avoid or minimize adverse impacts on migratory birds.  Under 
this MOU, the Forest Service shall evaluate the effects of agency actions on migratory 
birds, with emphasis on species of concern along with their priority habitats and key risk 
factors.  The Forest Service is required to evaluate and balance the long-term benefits of 
projects against any short- or long-term adverse effects of actions, and to consider 
approaches for identifying and minimizing take that is incidental to otherwise lawful 
activities. 

With respect to migratory birds, the Gallatin Forest Plan (1987) contains standards in 
Management Area (MA) 5 to maintain and enhance osprey and bald eagle feeding, 
perching and nesting trees (p. III-14), and in MA 7 to maintain suitable habitats for those 
species of birds… that are totally or partially dependent upon riparian areas for their 
existence (p. III-19).  In addition, there are forest-wide standards for snag management 
(Amendment No. 15) to accommodate the needs of cavity nesting birds and other snag-
dependent species in conjunction with timber harvest activities. 

Methodology 

The Birds of Conservation Concern (USFWS 2008) as well as the joint Montana 
FWP/Montana Natural Heritage Program (MNHP) Species of Concern lists were 
consulted when determining which species to emphasize for this analysis.  The MNHP 
Database Montana Field Guides were used to determine habitat needs as well as 
historical presence/absence of species of concern.  Multiple site visits by USFS range and 
wildlife personnel provided insight to ―on-the-ground‖ conditions and verified presence 
of great gray owl, Brewer‘s sparrow, and osprey.  Montana Fish Wildlife and Parks 
personnel were consulted for insight to potential impacts, and input to development of 
mitigation measures to help minimize negative effects to migratory birds.  
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Spatial boundary :  The spatial scale of evaluation for this project included federal and 
private lands in timber compartments 709 and 710.  By definition, migratory bird species 
occupy habitat in different countries during different seasons, sometimes moving 
thousands of miles between breeding and wintering grounds.  Because they are so wide-
ranging, the geographic scope of evaluation could conceivably be huge, and include 
multiple continents.  It would be unreasonable to expect to do a thorough evaluation of all 
human activities that could affect migratory birds in all their potential habitats.  
Therefore, we limited the geographic scope of effects analysis to lands around the project 
area for the following reasons.  First, all proposed fuel treatments are fully contained 
within the project area boundary.  Second, land within this project area provides adequate 
habitat for perhaps thousands of individual pairs of birds to establish home range for the 
occupied season, which is generally the breeding season for most migratory bird species.  
Finally, we have no control over what might happen to birds or their habitat in other 
countries, which is primarily wintering range.   

Temporal boundary:  The temporal scope of this evaluation looked at a 60 to 70 year 
timeframe (roughly 1940 - present) for past and present actions.  This timeframe allows 
for an adequate look at bird habitat modifications, since 60 to70 years is about the time it 
takes to replace mature forest in this area.  Many bird species are forest-interior 
associates, which require intact blocks of mature forest for various habitat needs.  Most 
other specialized bird habitats; e.g. grassland, shrub, riparian, can regenerate more 
quickly after a disturbance, so a 60 to70 year timeframe would adequately cover 
cumulative effects to these habitat types.  Also, most of the human actions that affect 
vegetative patterns; e.g. timber harvest, road construction, livestock grazing, fire 
suppression) have occurred within the past 60 to 70 years in the analysis area.  For 
reasonably foreseeable future actions, this analysis looked forward approximately 8-12 
years, which covers the estimated implementation timeframe for the project. 

Direct and Indirect Effects – Alternative 1 

Under the No Action Alternative, there would be no human-induced habitat alterations 
due to fuel reduction projects on NFS lands, and no associated disturbance effects.  
Natural processes of succession and disturbance are expected to continue to contribute to 
progressive fuel build-up in the project area. 

Direct and Indirect Effects – Alternatives 2 and 3 

Habitat modification can alter the quality and quantity of habitat available for migratory 
bird species.  While habitat alteration may have adverse impacts to some bird species, 
other species may benefit from habitat modifications associated with fuel reduction 
treatments.  For example, edge habitat created by thinning and burning is selected by 
some bird species.  Also, timber harvest and burning can increase the availability of 
grasses, shrubs and/or fruit bearing plant species required by some birds.   

Great blue herons and American white pelicans most likely frequent the project area on 
foraging bouts, seeking fish and other aquatic species in Hebgen Lake and associated 
wetlands.  Foraging habitat would not be affected by proposed treatment, since lakeshore, 
streams and wetlands would be protected with mitigation.  There is no known nesting 
habitat for these species in the project area.  Great gray owls tend to select open forest 
structure for nesting, and often hunt in open meadows.  Commercial harvest could 
improve suitable nesting habitat for great grays, by promoting individual tree growth and 
ultimately producing a greater proportion of large trees for nests.  Snag retention 
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standards would also help maintain suitable nesting habitat.  In addition, prescribed burns 
could help maintain foraging areas (e.g. open meadows) for great gray owls.  The great 
gray nest in the project area is not in any proposed treatment unit, so would not be 
affected by project activities.   

Cassin‘s finch detection on NFS lands in the Northern Region occur in most coniferous 
forest types, but most commonly in post-fire and partial harvest areas (Hutto and Young 
1999:66).  Proposed treatment would replicate these types of forest structure, which could 
improve breeding habitat for Cassin‘s finch.  Brown creepers are associated with dense, 
coniferous forest in moist, cool habitat types.  This species was rarely detected in logged 
forest during land bird surveys for the Northern Region, and were much more likely to be 
found in old growth than in mature forest (Ibid:38).   Proposed fuel treatment would alter 
forest structure in a way that would reduce the suitability as nesting habitat for brown 
creepers.  Some old growth habitat (approx. 495 acres Alt 2, and 422 acres Alt 3) would 
be treated.  However, treatment units are primarily located in drier forest types (Douglas 
fir, lodgepole pine) than those preferred by brown creepers (spruce and subalpine fir).  
Overall impacts to old growth habitat would be minor, and considerable amounts of old 
growth habitat would be left in surrounding areas (see Old Growth discussion on p. 232).  
Brewer's sparrows are relatively restricted to sagebrush habitat (Ibid:59), and sagebrush 
generally does not respond well to manipulation (Peterson 1995:17).  Although there is 
sage habitat present in the project area, it is primarily located on private land, where no 
treatment is proposed for the Lonesome Wood 2 project.   

The osprey‘s diet is almost completely restricted to fish, which is why they occupy 
habitats associated with lakes, rivers and other water bodies adequately stocked with fish.  
They utilize a wide variety of structures to support their large stick nests.  They favor 
large snags or broken top trees with a branch system that will support the weight of the 
nest, but they will readily use artificial nesting structures such as power/utility poles, 
buildings, towers, etc.  Nest sites are selected for good visibility and security (USDA 
1991:70).  Thinning forest stands would improve sight visibility for osprey nests.  
Thinning prescriptions would leave adequate overstory trees for new or replacement nests 
for ospreys, and would also help promote larger individual tree growth to provide more 
suitable nest trees over time.  Snag retention standards would also maintain suitable 
nesting structures for osprey.    

Timing restrictions would be implemented to restrict project activity around osprey nests 
during the breeding season (April 15 to August 15).  These measures would help to 
minimize disturbance impacts on breeding ospreys.  Ospreys with nests in the project 
area have demonstrated a high tolerance for disturbance from human activities such as 
highway vehicle traffic, rural and residential road traffic, motorized and non-motorized 
trail use, motor boats and other forms of recreation on Hebgen Lake, personal use 
firewood collection, plus high levels of dispersed recreation and residential use.  Timber 
harvest and prescribed burning would add to the existing high level of disturbance in the 
project area, and would potentially create a different type of disturbance, which is why 
seasonal restrictions would be implemented.  A detailed description of mitigation 
development for osprey nests is contained in the project file. 

In addition to effects described above for individual species, proposed vegetation 
treatments could affect a variety of migratory bird species in a multitude of ways.  Some 
species; e.g. those that prefer more open forest structure or aspen associates, would 
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benefit from project-related habitat alterations.  Other species could be adversely affected 
by vegetation changes.  For example, mechanical thinning would result in fragmentation 
of continuous forest types in some areas.  Forest fragmentation has been noted for 
creating an environment that facilitates nest predation and brood parasitism of forest 
interior nesting species (Rich et al. 1994:1110).  Forest interior migratory bird species 
tend to be vulnerable to predation and parasitism because they often have open cup nest 
structures, poorly developed defense mechanisms, nest close to the ground and typically 
only produce a single, relatively small clutch each breeding season (Dobkin 1992:A-2, 
Rich et al. 1994:1110).  Riparian habitat, which supports a high diversity of migratory 
bird species, would be protected through implementation of restrictions associated with 
streamside management zones. 

While habitat alteration could have beneficial, neutral or harmful effects on migratory 
birds relative to the diverse range of habitat requirements, disturbance impacts would 
generally have negative impacts, depending on the timing of the activity.  Spring is the 
critical breeding time for migratory birds.  Pair formation, nest construction, egg-laying, 
brooding and nestling care, occurs for most species during the period from about the end 
of March through the end of June.  Throughout most of the USDA Forest Service‘s 
Northern Region, young birds have fledged, and the breeding season is over by about 
mid-July (Hutto et al. 1998:8). 

Project activities that occur during the breeding season could result in the physical 
destruction of nests, which would likely result in egg/nestling mortality.  Disturbance 
associated with project actions during the nesting season could cause reduced parental 
care and/or nest abandonment, which could affect nestling survival rates, and possibly 
result in reproductive failure for some breeding pairs.  Birds may change nest locations in 
response to human disturbance.  Alternate nest sites may be less suitable in terms of 
security and thermal cover, availability of foraging habitat, perch sites, and other 
important habitat components.  Disturbance outside the breeding season can influence a 
bird's energy balance, and consequently affect survival rates (Knight and Gutzwiller 
1995:52, 55, 73).  Timing restrictions (see Chapter 2, p 40-47) associated with invasive 
weeds, public safety, bald eagle nests and osprey nests would limit the amount of project 
activities that actually occur during the migratory bird breeding season; however, some 
activity would occur, resulting in both disturbance impacts and habitat alterations that 
could affect migratory birds.  Effects of the proposed fuel treatment would impact 
individuals and/or habitat, but would not have notable effects to any migratory bird 
species at the population level. 

Cumulative Effects – Alternative 1 

Cumulative effects of the No Action Alternative would be related to continued vegetation 
growth and associated fuel buildup in the project area.  Unimpeded vegetative growth in 
the project area would provide additional horizontal cover, and also produce snags and 
other coarse woody debris which are all important habitat components for some 
migratory bird species.  On the other hand, natural succession unchecked by disturbance 
can reduce some important habitat components such as grasslands, shrub lands, aspen and 
open forest by promoting conifer encroachment and dense understory growth in these 
types.  Progressive fuel buildup could facilitate the rapid spread of fire.  Large scale, high 
intensity fire spreading into or out of the project area could reduce the proportion of old 
growth, forest interior and sagebrush habitat, but could increase the availability of 
recently burned habitat, grass, and shrub habitat. 



Lonesome Wood Vegetation Management 2 

310 

Cumulative Effects – Alternative 2 and 3 

Other actions that could have cumulative effects on migratory bird species in the project 
area include past activities such as timber harvest, firewood gathering, road construction, 
recreational and residential development, and fire suppression, which collectively have 
produced the existing landscape pattern and habitat structure present for migratory bird 
species.  Personal use firewood collection can have additive effects on the availability of 
snags, particularly in close proximity to open roads.  Ongoing activities such as 
recreational, residential and administrative uses contribute disturbance factors through 
noise and human presence.  In addition, domestic pets accompanying recreationists and 
residents can have disturbance effects as well as cause direct mortality of migratory birds.  
The project area currently has a high concentration of human use, and therefore, birds 
selecting the area for breeding purposes demonstrate a high tolerance for human 
disturbance factors.     

Consistency with Applicable Laws, Policy, Regulation and Direction 

Migratory Bird Treaty Act. 

The MBTA makes it unlawful to take, kill or possess any migratory birds, except as 
regulated by authorized programs.  Vegetation management on National Forest System 
lands is an authorized program. 

Executive Order 13186.   

This EO clarifies the regulation of federal activities under the MBTA.  Agencies are 
required to ensure that environmental analyses evaluate the effects of federal actions on 
migratory birds, with emphasis on species of concern.  The above analysis meets this 
requirement.  The EO also directs federal agencies to develop and implement a 
Memorandum of Understanding (MOU) with the US Fish and Wildlife Service (FWS) to 
promote conservation of migratory birds.  The MOU between the Forest Service and the 
FWS requires the Forest Service to evaluate the effects of agency actions on migratory 
birds, to evaluate and balance the long-term benefits of projects against any short- or 
long-term adverse effects of actions, and to consider approaches for identifying and 
minimizing take that is incidental to otherwise lawful activities.  The analysis for this 
issue meets the requirement to evaluate effects and to assess the balance between 
potential beneficial versus adverse effects of the proposed action.  The project contains 
mitigation measures such as timing restrictions for public safety, bald eagle, osprey, and 
potentially goshawk, as well as buffer restrictions for wetlands, streams, lakeshore and 
active nest trees, which would minimize disturbance and habitat alteration impacts to 
migratory bird species.  Snag retention standards would be applied, which would also 
help minimize adverse impacts to migratory bird species. 

Gallatin Forest Plan 1987 

Maintain and enhance osprey and bald eagle feeding, perching, and nesting trees. MA 5 
(p. II-14) 

The project is designed to incorporate protections for nesting trees and snags that 
would provide adequate feeding and perching trees (see mitigation, Chapter 2,  p. 
47-50). 
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Maintain suitable habitats for those species of birds, mammal and fish that are totally or 
partially dependent upon riparian areas for their existence. (MA 7 III-19) 

The project is designed to incorporate protections for riparian habitat through 
implementation of streamside management zones (see mitigation, Chapter 2, p. 
46). 

Snags:  Within harvest units, leave an average of 30 snags (standing dead trees, at least 
18 ft. tall and at least 10 inches dbh) per 10 acres, and leave an average of 30 live trees 
per 10 acres as replacements for snags. (Amendment No. 15, 1993)  

The project is designed to meet snag retention and snag replacement standards 
(see mitigation, Chapter 2, p. 50) 

Summary   

In the short-term, project actions that are implemented during the breeding season would 
have disturbance impacts, and potential for incidental destruction of occupied nests, 
which could affect any migratory bird species in the activity area.  Most project 
implementation would occur during later summer and fall, which would minimize 
disturbance effects and potential for direct bird mortality.  Resulting habitat alterations 
could be attractive to osprey as well as migratory bird species of concern such as the 
great gray owl and Cassin‘s finch, but would reduce habitat suitability for species like the 
brown creeper.  The project would not affect habitat suitability for other species of 
concern emphasized for this project.   

Proposed vegetation treatments are designed with the purpose of influencing fire 
behavior to make suppression efforts more efficient, and reduce the potential for large-
scale crown fire events spreading into or out of the project area, should a fire start within 
or near the project area.  Migratory bird species that spend time here are adapted to this 
fire-dependent ecosystem, and natural fire can benefit a number of migratory bird 
species.  On the other hand, large-scale, stand-replacing burns can reduce or eliminate 
habitat suitability for a number of species.  In summary, implementation of any of the 
alternatives would not likely have impacts notable at the population level for any 
migratory bird species because the area is already heavily influenced by human activity, 
the scale of habitat impacts would be relatively small compared to the proportion of 
untreated habitat in the project analysis area (timber compartments 709 and 710), and 
mitigation measures would be implemented to help minimize potential adverse effects.   
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Sensitive Species 

Introduction and Statement of the Issue  

Sensitive species are those plant and animal species identified by the Regional Forester 
for which population viability is of concern.  All Forest Service planned, funded, 
executed or permitted programs and activities are to be reviewed for possible effects on 
sensitive species (FSM 2670). Sensitive species known or suspected to occur on the 
Gallatin Forest include: bald eagle, trumpeter swan, harlequin duck, peregrine falcon, 
flammulated owl, Western big-eared bat, black-backed woodpecker, wolverine, gray 
wolf, and big horn sheep. 

The following sensitive species are not carried forward into the effects analysis due to 
lack of suitable habitat:  flammulated owl, harlequin duck, peregrine falcon, trumpeter 
swan, and Western big-eared bat.  Suitable habitat for bighorn sheep exists in the project 
area but none of the proposed treatment units provide suitable sheep habitat because they 
are too far from escape terrain.   Because there is no suitable habitat present there would 
be no effects to the above-mentioned species.  The action alternatives have the potential 
to impact bald eagles, black-backed woodpeckers, gray wolves and wolverines and these 
species will be carried forward in the analysis.  

Sensitive Species Dismissed from Detailed Analysis 

Flammulated owl (Otus flammeolus) 

Flammulated owls are small, migratory owls that inhabit dry, open forest types.  These 
birds show a strong preference for yellow pines, particularly Ponderosa pine (Pinus 
ponderosa) for nesting habitat, although Douglas fir and aspen (Populus tremuloides) 
may be used as well (McCallum 1994 p. 22).  Yellow pines, including Ponderosa pine, do 
not occur within the project area.  Douglas fir and aspen are present, but the mature open 
structure preferred by flammulated owls is a relatively minor habitat component in the 
proposed treatment units.  Nesting flammulated owls have not been documented 
anywhere on the Gallatin Forest, and habitat conditions are marginal here.  The species is 
not suspected to occur in the project area.  Therefore, the project would have no impact 
on flammulated owls or their breeding habitat.  No suitable flammulated owl habitat is 
found on the Hebgen Lake District and therefore, this species will be dismissed from 
further analysis.  

Harlequin duck (Histrionicus histrionicus) 

Harlequin ducks nest along remote, swift-moving, clear mountain streams with dense 
shrub habitat along the stream banks.  Breeding habitat is typically located away from 
concentrated human use areas (Clark et al. 1989 p. 61).    There is no potential nesting 
habitat in the project area, and no breeding harlequin ducks have ever been documented 
in the project area.  Neither streamside vegetation, nor stream form or function would be 
adversely affected by proposed actions associated with this project.  Therefore, the 
project would have no impact on harlequin ducks or their breeding habitat. Since there is 
no suitable harlequin duck habitat within the project area, they will be dismissed from 
further analysis. 
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Peregrine falcon (Falco peregrinus) 

The peregrine falcon was delisted,  (i.e. removed from the Endangered Species List), in 
August 1999 and is now treated as a Forest Service sensitive species.  Since delisting, the 
peregrine falcon population has steadily increased in Montana, and on the Gallatin Forest.  
Peregrines nest on bare rock on cliff faces and ledges where human disturbance could 
impact reproductive success The peregrine is a predatory bird that feeds almost 
exclusively on other avian species.  Peregrines nest in cliff and rock formations typically 
associated with hydrographic features such as rivers and lakes. Riparian habitat and open 
meadows are preferred hunting areas.  There are no known occupied peregrine nest sites 
within or near the project area.  High quality nesting habitat (e.g. large cliff face 
associated with major hydrographic features), is lacking in the project area.  Although the 
project area may provide foraging opportunities for peregrines, foraging habitat is not 
limited in the vicinity of known occupied nests.  Proposed actions would not adversely 
affect nesting or foraging habitat in the project area.  Therefore, the project would have 
no impact on peregrine falcons or their breeding habitat, and they will be dismissed from 
further analysis. 

Trumpeter swan (Cygnus buccinator) 

Trumpeter swans are sensitive to disturbance during nesting activities.  Disturbance may 
cause increased mortality to eggs and chicks or cause nest abandonment.  The trumpeter 
swan is the largest waterfowl species in the world.  Its nesting habitat includes marshes, 
shallow lake waters, beaver ponds, and occasionally oxbows or slow-moving river 
backwaters (Clark et al. 1989 p. 59).  Breeding habitat is typically secluded, and must 
provide a large enough open water body for take-off and landings.  Wintering habitat 
includes slow-moving rivers and streams that remain ice-free and provide emergent 
vegetation year-round (USDA 1989 p. 28).  The project area does not contain suitable 
breeding or wintering habitat for trumpeter swans.  Therefore, the proposed action would 
have no impact on this species and they will be dismissed from further analysis. 

Western big-eared bat (Corynorhinus townsendii) 

The western big-eared bat occurs in a variety of habitats, although its distribution is 
strongly correlated with the availability of suitable caves for roosting.  Caves and 
abandoned mine shafts serve as daytime roosts and winter hibernacula (Kunz and Martin 
1982).  Females congregate in the warmer areas of the roost to form maternal colonies in 
spring (Finch 1992 p. 17).  There are no large caves or abandoned mine shafts in the 
project area that would provide suitable roosting habitat for bats.  With no high-quality 
roosting habitat available, it is unlikely that western big-eared bats inhabit the project 
area. Therefore, the project would have no impact on western big-eared bats or their 
roosting habitat, and they will be dismissed from further analysis. 

Bighorn sheep (Ovis canadensis) 

Bighorn sheep are a big game species that inhabit montaine to alpine environments where 
cliffs, steep slopes and rocky outcrops serve as escape terrain.  These animals have 
adapted to using steep, harsh environments to escape predation.  Bighorns, particularly 
ewes and lambs, are rarely found more than 300 meters (< 1/5 mile) from escape terrain.  
They tend to avoid densely forested areas, since open habitats with high visibility are 
important for detecting and avoiding predators, as well as access to forage (MT FWP 
2010).  There is suitable bighorn sheep habitat in the project analysis area considered for 
sensitive species (timber compartments 709 and 710), but there is no suitable habitat in 
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any of the proposed treatment areas because they are located too far away ( more than 1 
km or ½ mi) from escape terrain.  Therefore, there would be no impact to bighorn sheep 
from proposed treatments, and this issue is dismissed from further analysis. 

Sensitive Species That May Be Impacted By Project Activities 

Bald eagle (Haliaeetus leucocephalus) 

Introduction 

Bald eagle populations in the United States have increased substantially over the past 
several decades.  As a result, bald eagles were removed from the list of threatened species 
in 2007. The bald eagle is currently listed as a Forest Service sensitive species and a 
management indicator species (MIS). Sensitive species are those identified by the 
Regional Forester for which population viability is a concern (FSM 2670), whereas MIS 
are those species whose habitat is most likely to be affected by Forest management 
activities (USDA Forest Service, 1987 p. II-18).   

Issue:  Bald eagles may be affected by a variety of human activities that cause 
disturbance or alter habitat.  Responses to such activities can range from abandonment of 
nest sites to temporary avoidance of human activities.  Timber harvest, mechanical 
thinning and prescribed burning are activities capable of causing disturbance to bald 
eagles in nesting areas. 

Indicator:  Effects to bald eagles were assessed by evaluating proximity of proposed 
activities to known occupied nest areas. 

Affected Environment 

The project is located along the west shore of Hebgen Lake.  The Forest Service has 
monitored breeding bald eagles on Hebgen and Earthquake Lakes for many years.  The 
number of known territories associated with these lakes has increased from one in 1977 
to nine in 2010, including a newly established nest territory in the project area (USDA 
Forest Service, unpublished data).   

In Montana, nest sites are generally distributed around the periphery of lakes and 
reservoirs > 80 acres (32.4 ha) in surface area as well as in forested corridors within one 
mile (1.6 km) of major rivers (MTBEWG 1994, p. 2).  Nests are most commonly 
constructed in multi-layered, mature or old-growth stands containing large diameter trees 
of a variety of species including Douglas-fir (Pseudotsuga menziesii) and spruce (Picea 
spp.). Bald eagles are opportunistic feeders and will prey on fish, waterfowl, rabbits and 
some other ground dwelling mammals, as well as ungulate carrion.  In the Hebgen Lake 
area, fish made up the majority of prey items observed obtained by breeding pairs (Stangl 
1994, p. 73).  An available prey base may be the most important factor determining 
nesting habitat suitability, nesting density and productivity of bald eagles (MTBEWG 
1994, p. 2).  Ungulate carrion is a major winter food source.  The combination of a 
forested lakeshore with suitable nesting trees and a robust supply of prey (fish and 
waterfowl) make Hebgen Lake highly suitable for bald eagle breeding.   
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There are two known bald eagle territories within the project area.  The Moonlight 
territory is located along the lakeshore in the north end of the project area. This territory 
was first detected in 1990 (Stangl 2000), and has been monitored annually since then. 
Productivity of this territory has been among the highest of the 9 territories monitored on 
Hebgen Lake, with successful chick production during 15 of 17 years (USDA Forest 
Service, unpublished data) despite close exposure to high levels of recreational activity 
on Hebgen Lake during the summer months.  However, in 2007 this territory was not 
active and it is unknown whether they did not nest, or if they built a new nest in some 
other location.  Efforts to locate a potential alternative nest during the summer of 2007 
were made in the vicinity but none were located.   During the summer of 2010, a new 
nest in the Moonlight territory was located approximately 100 yds north of the original 
nest.  While this nest was unknown during the nest monitoring season, fledglings have 
been documented within the territory (USFS, unpublished data, 2010).  A new nest 
territory was reported by recreation residents at the south end of the project area.  This 
nest produced two fledglings in 2010 and is located in treatment unit 29. 

Bald eagle breeding habitat is typically delineated into nest site management zones, 
which include areas that are progressively further from an occupied nest tree.  Zone I is 
considered the occupied nesting zone, and includes the area within 400 meters (1/4 mile) 
of an occupied nest.   Zone II is the primary use area, and includes the habitat within 800 
m (1/2 mi) of the active nest and any known alternate nests.  Zone III is the home range, 
which basically includes foraging habitat within a 4 km (2 ½ mi) radius of an active nest 
(Greater Yellowstone Bald Eagle Working Group 1996, pp. 22-24).  

Affected Environment at the Planning Unit Scale 

The bald eagle is identified in the Forest Plan (p. II-19) as a Management Indicator 
Species (MIS).  MIS are identified for the purpose of monitoring effects of planned 
management activities on populations at the Forest-wide scale.  The Gallatin National 
Forest produced a Forest Plan Monitoring Report in 2006.  That report indicated stable to 
increasing population trends for Gallatin MIS, including bald eagle.  The reporting 
interval for MIS population and habitat trends is 5 years.  Therefore, a Forest-wide 
assessment of terrestrial wildlife MIS population and habitat trends was again completed 
in 2011 (Canfield 2011).  The 2011 assessment serves to update the best available 
information about population and habitat trends for Gallatin wildlife MIS at the planning 
unit level (i.e. Forest-wide), or other scales if biologically appropriate, to provide context 
for the assessment of project level effects. 

Bald eagles were removed from the Endangered Species list in 2007, largely because 
populations had markedly exceeded recovery target levels.  As of 2009, Montana targets 
for individual bald eagle recovery zones were exceeded by 4 to 7 times.  Population 
trends on the Gallatin Forest are increasing as well (Canfield 2011).  A new nest site was 
occupied by bald eagles in the Lonesome Wood 2 project area in 2010.  As of 2011, all of 
the known bald eagle territories on the Gallatin Forest are located around Hebgen Lake.  
Management activities have not adversely affected bald eagle habitat due to incorporation 
of effective mitigation measures, as evidenced by the increase in bald eagle nest 
territories along Hebgen Lake coincident with management actions over the past thirty 
years. 
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Applicable Laws, Regulations, Policy and Direction 

Although the bald eagle is no longer protected under the Endangered Species Act, two 
pieces of federal legislation still provide protection.  These include the Bald and Golden 
Eagle Protection Act (BGEPA) (16 U.S.C. 668-668c) and The Migratory Bird Treaty Act 
(MBTA) (16 U.S.C. 703-712).  These laws prohibit killing, selling or otherwise harming 
eagles, their nests, or their eggs.  Federal law prohibits the ―take‖ of bald eagles, which 
includes ―pursue, shoot, shoot at, poison, wound, kill, capture, trap, collect, molest or 
disturb.‖  ―Disturb means to agitate or bother a bald or golden eagle to a degree that 
causes, or is likely to cause, based on the best scientific information available, (1) injury 
to an eagle, (2) a decrease in its productivity by substantially interfering with normal 
breeding, feeding, or sheltering behavior, or (3) nest abandonment, by substantially 
interfering with normal breeding, feeding, or sheltering behavior‖ (US Fish and Wildlife 
Service 2007 p. 2).  In addition, Executive Order 13186 requires agencies to ensure that 
environmental analyses evaluate the effects of federal actions and agency plans on 
migratory birds, with emphasis on species of concern.  As a Forest Service sensitive 
species and management indicator species, the bald eagle is identified as a species of 
concern.   

The BGEPA and MBTA provide the legal foundation for the National Bald Eagle 
Management Guidelines developed by the US Fish and Wildlife Service (2007).  The 
national guidelines provide recommendations to reduce the potential of disturbing eagles 
and encourage land management practices that may benefit eagles. Although the national 
guidelines are applicable across the United States, state guidelines are often more 
protective, and may be more appropriate in areas where bald eagles display greater 
sensitivity to human disturbance (USFWS 2007 p. 2).  The State of Montana has 
regulations for protecting bald eagles in its Nongame and Endangered Species Act (MCA 
87-5), which mandates that the state ―provide adequate remedies for the protection of the 
environmental life support system from degradation and provide adequate remedies to 
prevent unreasonable depletion and degradation of natural resources‖.  This Act contains 
language similar to the MBTA with respect to ―take‖ of bald eagles (Montana Bald Eagle 
Working Group 2010 p. 3). 

The Gallatin Forest Plan (p. II-19) contains a standard that general management direction 
for bald eagle habitat is provided by The Greater Yellowstone Bald Eagle Management 
Plan (GYBEMP). This plan was most recently updated by the Greater Yellowstone Bald 
Eagle Working Group in 1995.  The GYBEMP is more site specific and its guidelines are 
more restrictive of human activities than the National (USFWS 2007) Guidelines; both 
are considered for this analysis.  The GYBEMP  recommends seasonal restrictions, as 
well as distance buffers around nest sites to minimize disturbance.  These 
recommendations generally involve limiting activities in close proximity (up to 800 
meters or ½ mile) to nests during the breeding season (generally February 1 through 
August 15).  Additionally, the National Guidelines contain recommendations regarding 
habitat alterations within 100 meters (330 feet) of the nest at any time (U.S. Fish & 
Wildlife Service 2007, p. 13).   

Methodology for Analysis 

Best available science was used to evaluate effects to bald eagles and their habitat.  
Literature reviews, discussion with species experts and site visits were incorporated into 
the analysis.  Nesting activity of known bald eagle territories in the project vicinity has 



Draft Environmental Impact Statement   

317 

 

been monitored for 20 years.  These data and knowledge gained from the long-term 
monitoring were incorporated in the effects assessment for project impacts on bald 
eagles. 

Spatial Boundary 

Timber compartments (TC) 709 and 710 comprise the spatial bounds for this project.  
These timber compartments are large and encompass a wide array of suitable habitat for 
bald eagles, including large trees for nesting, perch trees for hunting and fishing, access 
to aquatic prey species in Hebgen Lake and tributaries, and access to terrestrial prey in a 
variety of forested and open meadow habitats.  All proposed treatment units are located 
in TC 709 and 710.     

Temporal Boundary 

The temporal bounds for the project are 10 years from project initiation and 50 years 
prior to project implementation.  Disturbance associated with timber harvest can have 
impacts to animal species in the area.  Full implementation of the project is expected to 
take 10 years.  Timber harvest has had the major influence on landscape patterns in the 
project analysis area.  Past timber harvest in the project analysis area dates back 
approximately 50 years, with the most recent harvest completed in 1995.  

Direct and Indirect Effects 

Alternative 1  

No vegetation treatments would occur under Alternative 1.  There would be no increase 
in human activity or operation of heavy machinery.  There would be no impacts to bald 
eagles under this alternative. 

Alternative 2 and 3 

Bald eagles may be affected by a variety of human activities that cause disturbance 
(Montana Bald Eagle Working Group 1994, p. 4).  Responses of eagles may range from 
abandonment of nest sites to temporary avoidance (temporal and spatial) of human 
activities.  Responses may also vary depending on type, intensity, duration, timing, 
predictability and location of human activities.  Individual pairs may respond differently 
to human disturbances because some bald eagles are more tolerant than others (Ibid).  
Generally, eagles are most sensitive to human activities during the nest building, egg 
laying, and incubation period, which is normally from February 1 to May 30.  Human 
activities during this time are more likely to cause nest abandonment and reproductive 
failure (Ibid p. 22).  Once young have hatched, a breeding pair is less likely to abandon 
the nest.  However, eagles may leave the nest due to prolonged disturbances, exposing 
young to predation and adverse weather conditions (Ibid p. 4).  

Although the Moonlight nest tree is located outside of any proposed treatment unit, 
Alternatives 2 and 3 both propose vegetation treatments in adjacent stands within Zones I 
and II of the nest territory.   The Lonesomehurst nest is located in treatment unit 29.  To 
minimize the potential for disturbance to nesting bald eagles, no project activities would 
be allowed within Zone I of any active nest in the project area during the breeding season 
(February 1 - August 15).  This would prevent disturbance to nesting eagles in the area 
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closest to the nest where they are most sensitive to disturbance.  In Zone II of an active 
nest, only light activities such as sale preparation, inspections, hand thinning/piling and 
prescribed burning, would allowed during the breeding season.  Vehicle activity on the 
Hebgen Lake Road #167 would be exempted from these restrictions because this is an 
open public road which receives a high volume of use, and resident eagles have 
demonstrated tolerance of vehicle activity on this road.  Application of these mitigation 
measures would limit disturbance to nesting eagles.   

Habitat alteration:  Project activities could potentially alter bald eagle breeding habitat 
through changes in forest structure.  The GYBEMP contains guidelines for habitat 
alteration within bald eagle territories (Greater Yellowstone Bald Eagle Working Group 
1996 p. 24).   

The Moonlight nest stand would be outside of any treatment unit under all alternatives, 
but the Lonesomehurst nest is within unit 29.  Part of unit 10 (understory thinning) and a 
very small part of unit 12 (thinning-all size class) would be within Zone I of the 
Moonlight nest.  Portions of thinning harvest units 11, 12, and 9; 10 (understory 
thinning); and 13 (prescribed burning) would be within Zone II.  Thinning (all size class), 
understory thinning, and prescribed burning would all be consistent with 
recommendations for bald eagle nesting habitat within Zones I, II, and III. All treatments 
would be designed to reduce the risk of crown fire in treated stands, which would help 
maintain bald eagle nesting habitat components in those areas in the event of a wildfire.  
Currently, no mechanized forest thinning is planned within 100 meters (330 feet) of the 
Moonlight or Lonesomehurst nest.  If new nests are discovered, no removal of overstory 
trees would be allowed within 100 m of the nest as recommended by the National 
Guidelines (U.S. Fish & Wildlife Service 2007 p. 13).  If new nests are detected in 
treatment units, the nest tree would be protected from harvest along with enough adjacent 
trees to protect the nest tree from windthrow if necessary.  Understory thinning would 
have no effect on the availability of nest and perch trees in the project area, since 
overstory trees are abundant.   Understory thinning and prescribed burning around large 
potential nest trees, or active nest trees, would help protect them from crown fire.  With 
implementation of the mitigation measures prescribed for the project, the effects of 
vegetation treatments on bald eagles would be minimal.  

Cumulative Effects 

Alternative 1 (No Action) 

Under the No Action Alternative, fuel levels would continue to increase in the project 
area.  Accumulation of ladder fuels in thinning units would increase the risk of crown 
fire, which can quickly spread through the forest canopy.  Continued conifer 
encroachment and buildup of dry grassy fuels in proposed burn units would decrease the 
effectiveness of natural fuel breaks.  These conditions would reduce the efficiency of 
suppression efforts, and could ultimately lead to large, stand-replacing burns in the 
project area, which could damage or destroy existing nests, and/or severely reduce the 
availability of suitable nest and perch trees along the west shore of Hebgen Lake. 

Alternative 2 and 3 

Under both Action Alternatives cumulative effects to bald eagles would occur as a result 
of past, present and reasonably foreseeable future activities that would continue to 
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produce noise and cause disturbance, as well as those actions that result in habitat 
alteration.  Disturbance in the project area is primarily related to human presence and 
noise associated with recreational and residential use on the national forest, intermingled 
private lands, and on Hebgen Lake.  Resident eagles have shown a high tolerance level to 
existing land use patterns.  The historic (active since 1990) nest in the Moonlight territory 
was apparently abandoned in 2007, and it is unknown whether the pair did not nest, or 
whether they moved to a new location. During the summer of 2010, a new nest was 
located in the Moonlight territory approximately 100 yards from the original nest tree.  It 
is unknown whether the new nest is occupied by the resident Moonlight pair, or whether 
it is a new pair.  Also, it is not known why the pair did not occupy the traditional nest 
tree.  The new nest location was not known during the nest monitoring season, but 
fledglings have been documented in the nest territory (USFS unpublished data 2010), 
indicating probable nest success.  In addition, an entirely new nest territory was occupied 
in the project area during 2010.  Continued occupation and reproductive success in 
breeding habitat within the project area indicates that cumulative impacts have not made 
habitat unsuitable.   

Alternatives 2 and 3 contain mitigation measures that would minimize cumulative effects 
to bald eagles and their habitat.  See Chapter 2, p. 47.  In addition, state and federal laws 
contain measures designed to ensure continued protection for bald eagles and their habitat 
regardless of land ownership. 

Consistency with Applicable Laws, Regulation, Policy and Forest Plan Direction 

Alternative 1 (No Action) would be consistent with all applicable direction.  With 
implementation of prescribed mitigation, Alternatives 2 and 3 would be consistent with 
current Forest Plan direction (p. II-19) to follow the Bald Eagle Management Plan for the 
Greater Yellowstone Ecosystem, and in compliance with applicable laws, regulation, and 
policy.   

Summary and Conclusion 

Given the design features and mitigation measures prescribed for the project, 
implementation of either action alternative may impact individuals or habitat, but would 
not affect bald eagle populations at the planning unit level. 

Black-backed woodpecker (Picoides articus)  

Introduction 

Black-backed woodpeckers are a Forest Service sensitive species with strong ties to 
recently burned forest habitat.  They also may be found in unburned forest with recent 
insect infestations. 

Issue:  Vegetation management projects that involve thinning and burning in forest 
habitat can influence the availability of existing and potential future nesting and foraging 
habitat for black-backed woodpeckers.  Prescribed burning has the potential to create 
some nesting and foraging habitat, whereas mechanical thinning could affect existing 
foraging habitat by removing insect infested trees, and could also possibly influence the 
availability of future nesting and foraging habitat. 
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Indicator:  Effects to black-backed woodpeckers were evaluated by assessing proposed 
treatment for potential to affect nesting and foraging opportunities, both existing as well 
as potential future habitat.   

Affected Environment 

Black-backed woodpeckers occupy forested habitats that contain high densities of 
recently dead or dying trees, which provide an insect prey base.  Black-backed 
woodpeckers are typically found in three types of forested habitat:  post fire areas that 
have burned within 1 to 6 years, areas with extensive insect outbreaks causing 
widespread tree mortality, and a natural range of smaller disturbances scattered 
throughout the forest such as wind throw, ice damage or other occurrences that produce 
small patches of dead trees.  Their diet determines much of their habitat use.  Wood-
boring beetles (Buprestidae, Cerambycidae, and Siricidae spp) and bark beetles 
(Scolytidae) are fed upon by black-backed woodpeckers, with wood-boring beetle larvae 
making up the bulk of the diet (Dixon and Saab 2000).  Wood-boring beetles generally 
use trees that are already dead, primarily recently killed trees such as those produced by 
wildfire.  Some genera of woodborers actually find burning or recently burned habitat by 
sensing heat or smoke (USDA 2007 p. 5).  Bark beetles, on the other hand, will attack 
and kill live trees.  Wood-boring beetles will use trees killed by bark beetles.  Wood-
boring beetles and their larvae are much larger than bark beetles, and are present for a 
longer period; they are therefore the preferred prey of black-backed woodpeckers (Ibid p. 
6).  Wood-boring beetles are most abundant in recently burned forest.  In unburned 
forests, wood-borers and bark beetles are found primarily in areas that have undergone 
natural disturbance, such as wind-throw, as well as in structurally diverse old-growth 
forest (Hoffman 1997). 

Hutto (1995 p. 1050) stated that it would be difficult to find a forest bird species more 
restricted to a single habitat type in the northern Rockies than the black-backed 
woodpecker is to early post fire conditions.  Habitat relationships developed from USDA 
Forest Service Northern Region landbird monitoring point count data also show this close 
association between black-backed woodpeckers and post-fire habitats.  Post fire habitats 
probably contain the highest concentrations of wood-boring beetles for the longest period 
of time (USDA 2007).  Saab and Dudley (1998) found black-backed woodpeckers 
associated with high-intensity, stand-replacement fires.   

Habitat for black-backed woodpeckers is abundant and well distributed across the 
Gallatin National Forest.  There were a number of large fires on the Gallatin in 2006 and 
2007 including the Derby, Jungle, Big Creek, Passage Falls, South Pine, and Madison 
Arm fires, that collectively burned well over 200,000 acres.  Of these, the Madison Arm 
burn is closest in proximity to the project area.  Additionally, surveys conducted by the 
Forest Service Region 1 Forest Health Protection Group detected approximately 10,000 
acres of Douglas fir, 18,000 acres of lodgepole pine, and 31,000 acres of whitebark pine 
infested with bark beetles across the Gallatin National Forest during 2005-2006 survey 
efforts (Gibson and Aquino 2007, p. 23).  Availability of black-backed woodpecker 
habitat is expected to continue increasing as large stand replacement fire and bark beetle 
outbreak frequency increases (Gallant et al. 2003, Hessburg and Agee 2003, Hessbrug et 
al. 2004).  There is no recently burned forest in the project analysis area, but insect 
infestations are widespread throughout the project area (see Vegetation - Insects & 
Disease, Chapter 3, p. 223-226).  Insect infestations (without burning) produce foraging 
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opportunities for woodpeckers, but do not generally create high quality nesting habitat for 
black-back woodpeckers. 

Applicable Laws, Regulations, Policy and Forest Plan Direction 

Black-backed woodpeckers are protected under the Migratory Bird Treaty Act (MBTA), 
which prohibits killing or otherwise harming migratory birds, their nests, or their eggs.  
Executive Order 13186 requires agencies to ensure that environmental analyses evaluate 
the effects of federal actions and agency plans on migratory birds, with emphasis on 
species of concern.  As a Forest Service sensitive species, the black-backed woodpecker 
is identified as a species of concern.  All Forest Service planned, funded executed or 
permitted programs and activities are to be reviewed for possible effects on sensitive 
species (FSM 2670).  The Gallatin Forest Plan contains a forest-wide standard to manage 
essential habitat so as to maintain sensitive species (USDA 1987 p. II-18).  In addition, 
Forest Plan Amendment No. 15 contains standards for snag management.  Snag retention 
standards can help maintain suitable habitat for black-backed woodpeckers. 

Methodology for Analysis 

A literature review was conducted to help assess how proposed activities might affect 
black-backed woodpeckers and their habitat.  Much of this information was obtained 
form a Region 1 overview document for black-backed woodpeckers (USDA 2007).  This 
document summarizes the best available scientific information on black-backed 
woodpecker habitat requirements.  Based on this information, project area habitat was 
evaluated relative to how proposed treatment might impact nesting and foraging habitat. 

Temporal Boundary:  Black-backed woodpecker habitat is somewhat ephemeral, since 
suitability of habitat is dependent upon the availability of food.  Once insects are gone, 
habitat is no longer suitable for woodpeckers.  There is almost always some low level of 
insect infestation occurring in forested habitat, but black-backed woodpeckers seek out 
areas of high tree mortality, since these areas contain the most abundant food supply.  
Since black-backs specialize on recently burned habitat, with the peak use occurring 
within 1 to 6 years after the burn, the temporal bounds were set to include the most recent 
burns in the past, so roughly 10 years prior to project implementation, to about 10 years 
after completion of project associated prescribed burns.  

Spatial Boundary:  Timber compartments (TC) 709 and 710 are identified as the spatial 
bounds.  These compartments are large and encompass a wide array of habitat for black-
backed woodpeckers.  All proposed treatments are located in TC 709 and 710.  Samson 
(2006) estimated average territory size of black-backed woodpeckers in the Northern 
Region at between 178 and 306 acres.  TC 709 and 710 combined cover a large enough 
area (nearly 24,000 acres of forested habitat) to contain many black-backed woodpecker 
territories.   

Direct and Indirect Effects 

Alternative 1 

No vegetation treatments would occur under Alternative 1.  There would be no increase 
in human activity or operation of heavy machinery.  There would be no impacts to black 
backed woodpeckers under this alternative.   
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Alternative 2 and 3 

The project area does not contain any measurable burned areas, which are the most 
important habitat for black-backed woodpeckers.  There are some stands with light to 
moderate infestations of bark beetles.  Project activities could reduce the amount of bark 
beetle infested trees in the project area.  However, this would have no measureable effect 
on the availability of beetle-infested trees to black-backed woodpeckers, given the 
amount of bark beetle activity recently and currently occurring at the District, Forest, and 
Regional levels.  Still, individual woodpeckers moving through the area during thinning 
activities could be disturbed while foraging or roosting. 

Mechanical thinning has the potential to reduce the area‘s capability to produce high 
quality nesting habitat for black-backed woodpeckers in the future.  Mechanical thinning 
would not only reduce the potential for rapid and wide range fire spread, but also would 
considerably lower the stem density in treated stands.  If treated stands should burn at a 
later date, they would no longer provide the high-density snag conditions favored by 
black-backed woodpeckers for nesting habitat.  Snag retention standards from forest plan 
Amendment No. 15 would be met, which would help retain the existing limited habitat 
value of proposed treatment units for this species.   

Prescribed burn treatments have the potential to create small amounts of foraging habitat 
for black-backed woodpeckers.  However, most of the burning proposed for this project 
would occur in open areas, with only minor amounts of burning expected to affect 
forested habitat.  Burns may attract insects to the area, but only in minor amounts, since 
overall tree mortality resulting from prescribed burning is expected to be minimal.  
Prescribed burns would not produce the high density snag conditions favored for nesting 
habitat. 

Cumulative Effects 

Alternative 1 (No Action) 

Cumulative effects of Alternative 1 include the continued buildup of fuels throughout the 
project area, which would facilitate fire spread with moderate to high-intensity burns.  
Several years of insect infestations have resulted in low to moderate tree mortality, 
contributing to already high fuel levels and making the area more conducive to large-
scale fire patterns, which produce favorable habitat conditions for black-backed 
woodpeckers.   

Alternatives 2 and 3 

Black-backed woodpeckers may be found in low densities throughout the project area as 
no large burns are available to provide a high woodpecker density.  Woodpeckers would 
be reliant upon beetle kill snags for foraging opportunities, and they are subject to human 
disturbance from recreational, residential and administrative use in the project area.  
Activities such as firewood cutting and hazard tree removal would contribute cumulative 
effects in terms of habitat alteration. Tree protection measures such as placement of 
pheromone patches to discourage insect infestation, may be occurring in residential areas 
and recreation sites. Successful tree protection measures would have some additive effect 
on woodpecker foraging opportunities. Implementation of Lonesome Wood 2 would 
further impact nesting and foraging opportunities.   
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Consistency with Applicable Laws, Regulations, Policy and Forest Plan Direction 

Alternative 1 (No Action) would be consistent with all applicable direction and in 
compliance with applicable laws, regulation, and policy.  Alternatives 2 and 3 would be 
consistent with the Forest Plan standard to manage essential habitat so as to maintain 
sensitive species because the proposed treatments are not located in essential (i.e. recent 
post burn) habitat for black-backed woodpecker, nor would the proposed treatment limit 
availability of potential future essential habitat for this species.  Forest Plan snag 
retention standards would be followed as per Amendment No. 15, and this would further 
minimize impacts to habitat.  The project would be in compliance with the Migratory 
Bird Treaty Act since habitat is marginal in the project area and mitigation measures 
would minimize potential impacts.  This assessment meets the requirements of Executive 
Order 13186 and FSM (2670) direction to evaluate effects of the project.      

Summary Conclusion 

Implementation of proposed fuel treatment would have minor direct impacts on 
woodpecker foraging habitat and possible indirect impacts on potential future nesting and 
foraging habitat.  However, given the vast amount of suitable habitat currently available 
on the Forest due to recent large scale fires and ongoing insect infestations, combined 
with the hundreds of thousands of acres of potential habitat; (i.e. mature, densely stocked, 
fire prone stands), the impacts from implementation of proposed fuel treatment in the 
Lonesome Wood 2 project would be very minor in nature.  Such impacts may affect 
individuals or habitat but would not lead to a trend toward federal listing.   

Gray Wolf (Canis lupus) 

Introduction and Background 

On the Gallatin Forest, gray wolves were recently protected as threatened species under 
the Endangered Species Act (ESA).  Wolves were removed from the threatened species 
list (delisted) in March 2008.  In July 2008, a preliminary injunction was granted against 
the US Fish and Wildlife Service‘s decision to designate and delist the northern Rocky 
Mountain gray wolf population segment under the ESA.  The limited preliminary relief 
reinstated ESA protection for the wolf.  In April 2011, President Obama signed 
legislation that directed the Secretary of Interior to reissue enactment of the final rule that 
removed from the list of Endangered and Threatened Wildlife, the Northern Rocky 
Mountain Distinct Population Segment of gray wolf.  This action became effective on 
May 5, 2011 (Federal Register, Vol. 76, No. 87, 2011).  Following the delisting of a 
species under the ESA, the species is placed on the Region 1, Regional Forester‘s 
Sensitive Species List.   

Issue: Gray wolves may be affected by a variety of human activities that cause 
disturbance or alter habitat.  Noise and human presence associated with timber harvest, 
mechanical thinning and prescribed burning associated with the proposed action could 
cause disturbance and/or displacement of gray wolves and/or their prey species from the 
project area.      

Indicator:  Effects to gray wolves were evaluated by assessing project impacts to known 
den or rendezvous sites, and impacts to important wolf prey species, most notably elk. 
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Affected Environment  

There are no wolf territories with the project area.  The nearest known wolf pack is the 
Cougar Creek pack‘s territory on the west side of YNP northeast of West Yellowstone, 
MT (U.S. Fish & Wildlife Service et al. 2007, Figure 3), approximately 10 miles east of 
the project area.  There are no known wolf dens or rendezvous sites in or near the 
proposed treatment units.  Wolves pass through on occasion, but do not regularly inhabit 
the project area. The project area provides suitable habitat for wolf prey species such as 
big game animals.  The most abundant big game animal found in the project area is elk. 

Applicable laws, Regulations, Policy and Direction 

Upon delisting, the responsibility for wolf management transferred to the state.  
Management direction is contained in the Montana Wolf Conservation and Management 
FEIS (MFWP 2003).  Gray wolves are a Forest Service sensitive species.  All Forest 
Service planned, funded, executed or permitted programs and activities are to be 
reviewed for possible effects on sensitive species (FSM 2670).  The Gallatin Forest Plan 
currently contains no specific direction for managing gray wolves or their habitat; 
however, there is a forest-wide standard to manage essential habitat so as to maintain 
sensitive species (USDA 1987 p. II-18).   

Methodology 

The US Fish and Wildlife Service website (http://www.fws.gov/mountain-
prairie/species/mammals/wolf) was consulted for current science and gray wolf pack 
territories in the project area.  Proposed treatment units were evaluated for possible 
disturbance effects as well as habitat alterations that might affect behavior and 
distribution of wolves and their prey species. 

Direct and Indirect Effects 

Alternative 1 

There would be no direct or indirect effects from the selection of Alternative 1. No 
vegetation treatments would be implemented.  There would be no loss of gray wolf 
habitat. The additional disturbance associated with equipment operation and human 
presence would not occur.   

Alternatives 2 and 3 

Alternatives 2 and 3 would result in direct and indirect impacts to gray wolves.  No 
known den or rendezvous sites are found within the project area but wolves are known to 
occur here.  No direct mortality of gray wolves is expected. Activities associated with 
forest thinning would include increased human presence and operation of heavy 
machinery.  This could result in disturbance to wolves within the project area.  It is 
expected that wolves would relocate to nearby undisturbed habitat and resume their 
normal behavior.  Elk could be displaced by human presence and equipment operation 
during forest thinning which in turn could affect wolf distribution.  However, hiding 
cover for elk is not limited in the project area and would be retained at high levels with 
implementation of either action alternative.  Long-term benefits to elk could be realized 
as thinning the forest canopy could result in more grasses and forbs.  Aspen stand 
improvement could result in more suitable habitat for elk in the spring and summer 

http://www.fws.gov/mountain-prairie/species/mammals/wolf
http://www.fws.gov/mountain-prairie/species/mammals/wolf
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months (see Elk analysi in this Chapter).  These changes in elk abundance and 
distribution could be beneficial to gray wolves. 

Cumulative Effects 

Alternative 1 

Continued fuel buildup in the project area combined with high and increasing fuels 
adjacent to the project area could result in large, stand replacing burns.  Wolves and their 
prey have evolved with fire in this ecosystem, and fire is a natural ecological process that 
opens the forest canopy, facilitates nutrient cycling and stimulates forage production, 
which could benefit wolf prey species.  On the other hand, large-scale, fast-moving fires 
can result in mortality for some individuals.  Also, large fires can remove considerable 
amounts of hiding and thermal cover, which are important habitat components for big 
game species.  At this time, cover is not limited in the project area or the surrounding 
vicinity. 

Alternatives 2 and 3 

Wolf use in the project area is at relatively low levels, and typically involves transitory 
movement by individuals.  Habitat alterations created by recent past vegetation 
management actions have produced a mosaic pattern that provides a variety of habitat 
conditions for wolves and their prey species.  Habitat alterations resulting from proposed 
treatments would improve forage conditions for wolf prey species by opening forest 
canopies and stimulating production of grasses, forbs and aspen.  Existing high road 
densities in the project area and associated high levels of human use likely contribute to 
less than expected use of the area by wolves. The project includes construction and use of 
temporary roads, plus increased human presence and noise from the use of heavy 
equipment, all of which would add to the already high disturbance factor in the project 
area.  However, project activities are temporary, and all roads and access routes 
constructed for project implementation would be permanently and effectively closed 
upon completion.  Further, mitigation measures (e.g. eliminating motorized use from an 
existing road and trail) would reduce disturbance levels and increase secure habitat for 
wolves and their prey species in an area adjacent to proposed fuel treatments.   

Consistency with Applicable Laws, Regulations, Policy and Forest Plan Direction 

Alternative 1 (No Action) would be consistent with all applicable direction and in 
compliance with applicable laws, regulation, and policy.  Alternatives 2 and 3 would be 
consistent with the Forest Plan standard to manage essential habitat so as to maintain 
sensitive species because the proposed treatments would not affect essential habitat (i.e. 
den or rendezvous sites) for gray wolves, nor would the proposed treatment limit 
availability of habitat for prey species.  Forest Plan hiding cover retention standard for 
big game (p. II-18) would be met, and this would further minimize impacts to prey 
habitat.  This assessment meets the requirements of FSM (2670) direction to evaluate 
effects of the project. 

Summary Conclusion 

Wolves pass through on occasion, but do not regularly inhabit the project area.  Since 
there are no den or rendezvous sites in the area, any disturbance effects from project 
activities would be limited to temporary displacement of transient wolves or prey species.  
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These effects would be minor, and may impact individuals or habitat, but would not lead 
to a trend toward federal (re)listing of wolves. 

Wolverine (Gulo gulo) 

Introduction 

Wolverines are considered forest carnivores due to their strong association with healthy, 
intact and undisturbed forest habitat.  Wolverines are a Forest Service sensitive species, 
and in January 2011, were added as a ―candidate‖ species for listing under the 
Endangered Species Act (ESA).  Candidate species are those species for which the US 
Fish and Wildlife Service (FWS) has sufficient information on biological status and 
threats to propose to list them as threatened or endangered.   

Issue:  Vegetation management such as the proposed mechanical timber harvest and 
prescribed burning can alter the structure of forest habitats used by wolverines.  Human 
presence and noise associated with the use of heavy equipment can have disturbance 
impacts on these animals and/or can affect distribution of prey species. 

Indicator:  Effects to wolverine were evaluated in terms of potential for project activities 
to impact wolverine movement and/or prey base. 

Affected Environment 

Copeland and Whitman (2003) noted that wolverine presence in southern latitudes (e.g. 
Montana) appears to be restricted to high elevation habitats.  Inman et al. (2003) reported 
in a study that includes parts of the Gallatin Forest, that wolverines tend to use higher 
elevations (>6,900 feet), steeper slopes (>16 degrees) and northerly aspects 
disproportionately to their availability. In a study of wolverines in northwest Montana, 
Hornocker and Hash (1981 p. 1291) found that large areas of mature forest and 
associated ecotonal habitats of open, rocky and alpine area accounted for the majority of 
wolverine locations.  Habitat types used most frequently in this study included subalpine 
fir (Abies lasiocarpa) and associated seral species.  Hornocker and Hash (1981 p. 1299) 
also reported that wolverines seemed reluctant to traverse large openings such as recently 
harvested or burned areas.  The wolverine is typically associated with vast, remote, 
undisturbed areas of limited human intrusion.  However, they are known to cross through 
human developments and high human use areas during long-range movements (Hash 
1987).   

Wolverines are considered habitat generalists in the summer, using a foraging strategy 
typical of opportunistic omnivores (Banci 1994 p. 113).  Summer habitat use is 
influenced by food availability, temperature regulation and breeding activities.  Food is 
most available in spring and summer with a wider variety of potential food sources 
including carrion, small mammals, insects and insect larvae, eggs and berries (Hornocker 
and Hash 1981 p. 1298).  Wolverines remain active year-round, and in winter adapt their 
foraging strategy to that of scavenger.  As scavengers, winter wolverine foraging habitat 
becomes more of an association with other species (i.e. food sources for wolverines will 
be somewhat dictated by the distribution of big game species).  

Across the wolverine's range including all of North America and Eurasia, the majority of 
known natal den sites involve areas of deep snow accumulation, with snow tunnels often 
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forming part of the den infrastructure (Copeland 1996).  Den sites located in forested 
habitat have typically been associated with spruce (Picea spp) habitats.  Natal dens are 
those where kits are born, whereas maternal den sites are used after parturition, but prior 
to weaning of kits.  Dens used by wolverine families after kits are weaned are referred to 
as rendezvous sites.  Magoun and Copeland (1998) reported that nearly all verified 
reproductive den sites have been found at higher elevations.   

Wolverine presence has not been documented within the project area in recent years, 
although they are known to regularly occur in the higher elevations of the Henry‘s Lake 
Mountains.  The project area includes a considerable amount of late-successional (i.e. 
mature and over-mature) coniferous forest.  However, the project area is at lower 
elevation than that typically inhabited by wolverines, and well below the elevation range 
for reproductive denning habitat.  Lower to mid-elevation tree species such as Douglas fir 
(Pseudotsuga menziesii) and lodgepole pine (Pinus contorta) dominate forest cover types 
in the project area, while higher elevation subalpine forest types preferred by wolverines 
are minor habitat components in the project area.   

Applicable Laws, Regulations, Policy and Direction 

 All Forest Service planned, funded, executed or permitted programs and activities are to 
be reviewed for possible effects on sensitive species (FSM 2670).  The Gallatin Forest 
Plan currently contains no specific direction for managing wolverines or their habitat; 
however, there is a forest-wide standard to manage essential habitat so as to maintain 
sensitive species (USDA 1987 p. II-18).  The FWS encourages consideration of candidate 
species in environmental planning; however, none of the substantive or procedural 
provisions of the ESA apply to candidate species. 

Effects Analysis 

Direct and Indirect Effects 

Alternative 1 

No vegetation treatments would occur under Alternative 1.  There would be no habitat 
alteration or additional disturbance due to project activities.  Therefore, there would be no 
impacts to wolverines under this alternative. 

Alternative 2 and 3 

Since the project area is generally below the elevation range frequented by wolverines, 
the primary value of the area containing proposed treatment units is in providing habitat 
connectivity for wolverine movement, including dispersal, and potentially as a winter 
foraging area for cohorts other than reproductive females.  Thinning of forested stands as 
proposed under Alternative 2 and 3 would not affect the ability of wolverines to move 
through the area, as some degree of forest cover would still be retained, and the project 
would not produce any barriers to wolverine movement. Winter foraging strategy for 
wolverines often involves scavenging for winter-killed ungulate carcasses.  The project 
area is important moose winter range, but moose occur at much lower numbers and 
densities compared to typical deer and elk winter ranges.  Therefore, carrion is not 
predictably available in the area, and thus impacts to wolverine winter foraging 
opportunities would be minimal.  Elk are the most abundant ungulate species in the 
project area during the summer.  There is no elk winter range in the project area.  



Lonesome Wood Vegetation Management 2 

328 

Proposed thinning and burning would improve summer habitat for elk by increasing 
forage such as grasses, forbs and aspen.  Healthy elk herds help maintain a sustainable 
prey base for wolverines. In addition, the project contains a mitigation measure to 
eliminate motorized use from an existing road and trail adjacent to the project in order to 
offset increased motorized disturbance from the use of temporary project access routes.  
This measure would effectively increase secure habitat adjacent to the project area, which 
would benefit wolverines and their prey. 

Cumulative Effects 

Alternative 1 

Natural succession processes in the absence of disturbance would maintain the forest 
structure favored by wolverines.  Continued fuel buildup in the project area could 
facilitate the rapid spread of wildfire, which would reduce the amount of forest cover 
available in potential dispersal areas.  The lower elevation habitat types characteristic of 
the project area do not provide high quality year-round habitat for wolverines.  However, 
should a fire ignite in the project area, with no fuel treatment, high fuel accumulations 
could facilitate spread of wildfire into better quality habitat at higher elevations in 
surrounding areas. 

Alternative 2 and 3 

Wolverines tend to be intolerant of human activities and sensitive to disturbance.  
Disturbance levels associated with human activities are already high in the project area 
due to a concentration of recreational, residential and administrative use.  Wolverines 
would tend to experience less disturbance impact due to their high elevation habitat 
requirements. Past habitat alterations have resulted from timber harvest as well as 
recreation and residential developments.  Recreation and residential developments result 
in permanent habitat loss, whereas timber management habitat impacts are subject to 
natural forest succession and will eventually change over time.  Past and ongoing habitat 
impacts have affected the availability of forest cover in the project area.  However, cover 
is not limited in the project area, and is currently adequate to provide suitable dispersal 
habitat for wolverines. 

Consistency with Applicable Laws, Regulation, Policy and Direction 

Alternative 1 (No Action) would be consistent with all applicable direction and in 
compliance with applicable laws, regulation, and policy.  Alternatives 2 and 3 would be 
consistent with the Forest Plan standard to manage essential habitat so as to maintain 
sensitive species because the proposed treatments would not affect essential habitat (high 
elevation summer habitat, reproductive denning habitat) for wolverines, nor would the 
proposed treatment limit availability of habitat for prey species.  This assessment meets 
the requirements of FSM (2670) direction to evaluate effects of the project on wolverines 
as a sensitive species, as well as demonstrates consideration of the wolverine as a 
candidate species under ESA. 

Summary Conclusion 

The Lonesome Wood 2 project would result in habitat alteration and increased 
disturbance, with potential to affect wolverine movement through, and foraging use of, 
the project area.  However, wolverine mortality is not expected to result from these 
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impacts.  The Lonesome Wood 2 project may affect individuals and habitat, but would 
not affect the trend toward federal listing of the wolverine. 

Biological Determinations for Forest Service Sensitive Species 

A summary of determinations by alternative for forest sensitive species (terrestrial) can 
be found in Table 69 below.  The rationale for these determinations is contained in the 
above report. 

Table 69.  Biological Evaluation determinations for sensitive wildlife species. 

 

*Determinations are:  NI (no impact) and MIIH (may impact individuals or 

habitat but will not likely cause a trend towards federal listing). 

Other Wildlife Species 

Bison 

All National Forest System lands are potential bison habitat.  Currently bison spend most 
of the year in Yellowstone National Park and migrate out of the park to find forage 
during the winter.  The tolerance for bison outside of the park is governed by the 
Interagency Bison Management Plan (IBMP).  This is reflected by the "zones" identified 
in the IBMP.  Zone 2 on the west side of the park includes an area west of West 
Yellowstone focused on the "flats" and on Horse Butte (a peninsula on Hebgen Lake).  
The Lonesome Wood 2 Project Area is located in "Zone 3" where bison are not tolerated 
at any time of the year under the IBMP (map in project file).Treatments are focused in 
forested areas so there would be very little impact to potential foraging habitat.  The 
prescribed burning treatments would enhance forage for bison but those units are a very 
small proportion of the treatments. Additionally, no project activities would be allowed 
from December 1- May 1 (see Chap. 2 p. 48), therefore there would be no potential for 
disturbance from winter logging.   For these reasons, there will be no further discussion 
of the effects of the project on bison. 

Species 
Alt 1 Alt 2 Alt 3 

Flammulated owl NI* NI NI 

Harlequin duck NI NI NI 

Peregrine falcon NI NI NI 

Trumpeter swan NI NI NI 

Western big-eared bat NI NI NI 

Bighorn sheep NI NI NI 

Bald eagle  NI MIIH* MIIH 

Black-backed woodpecker NI  MIIH MIIH 

Gray wolf NI MIIH MIIH 

Wolverine NI MIIH MIIH 
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Other Findings and Disclosures 

Short-term Uses and Long-term Productivity 

NEPA requires consideration of ―the relationship between short-term uses of man‘s 
environment and the maintenance and enhancement of long-term productivity‖ (40 CFR 
1502.16). As declared by the Congress, this includes using all practicable means and 
measures, including financial and technical assistance, in a manner calculated to foster 
and promote the general welfare, to create and maintain conditions under which man and 
nature can exist in productive harmony, and fulfill the social, economic, and other 
requirements of present and future generations of Americans (NEPA Section 101). 

Long-term productivity refers to the capability of forestland, in this case, to provide 
resources into the future.  The alternatives are designed to protect the long-term 
productivity by reducing the risk of crown fire initiation, spread and severe fire.  Soil, 
water and invasive weed best management practices further protect the long-term 
productivity of the treatment area.  Impacts to resources are limited in time and intensity 
and would not deplete their long-term productivity. 

Unavoidable Adverse Effects 

Chapter 3 discloses the adverse and beneficial impacts for all resources.  The selection of 
an action alternative presents some trade-offs that can not be avoided.  Thoughtful project 
design and mitigation limits the potential effects for the action alternatives. The resources 
with some potential adverse effect are discussed in Chapter 3.  In all cases the the impacts 
would be expected to be minimal and all applicable law, direction and standards would 
be met.  In summary, the impacts include temporary impacts to the IRA; loss of snow 
shoe foraging habitat that provide prey for Canada Lynx;  possible temporary 
displacement of grizzly bear and other wildlife, migratory bird and amphibian species, as 
well as increased risk of bear/human conflict; alteration of moose winter forage; 
temporary increase in smoke from prescribed burning; slight increases in sediment that 
impact fish and water quality; slight increase in the risk of weed spread and introduction; 
short term change in foreground viewing that would be more visible to the viewer but 
long term improvement overall; limited soil disturbance; reduction in old growth acres in 
compartment 710 however that results in an increase in the distribution of other 
successional stages which are underrepresented; a temporary increase in traffic on the 
Hebgen Lake Road which was a concern of residents and recreationists; short term noise 
that could be a disturbance to residents, recreationists and outfitter clients; alternation of 
migratory bird habitat which benefits some species and reduces habitat for other species; 
alteration of wildlife habitat components for most species which often results in a gain in 
other habitat components.  In all cases the adverse impacts would be relatively minor and 
often result in benefit to other habitat requirements or related resource. 

Irreversible and Irretrievable Commitments of Resources 

Irreversible commitments of resources are those that cannot be regained, such as the 
extinction of a species or the removal of mined ore. Irretrievable commitments are those 
that are lost for a period of time such as the temporary loss of timber productivity in 
forested areas that are kept clear for use as a power line rights-of-way or road. 
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The action alternatives do not involve an irreversible committment.  Removal of wood 
products is an irretrievable commitment of trees for the project area for the short term.   

Incomplete or Unavailable Information 

There is less than complete knowledge about many of the relationships and conditions of 
wildlife, fish, forests, jobs and communities.  The ecology, inventory and management of 
a large forest area is a complex and developing science.  The biology of wildlife species 
prompts questions about population dynamics and habitat relationships.  The interaction 
of resource supply, the economy, and communities is the subject matter of an inexact 
science.  However, the basic data and central relationships are sufficiently well 
established in the respective sciences for the deciding official to make a reasoned choice 
between the alternatives, and to adequately assess and disclose the possible adverse 
environmental consequences.  New or improved information would be very unlikely to 
reverse or nullify these understood relationships 

Federal Laws 

Based on the issues identified in Chapter 2, the principle Federal Laws applicable to this 
proposal include the National Forest Management Act of 1976, National Environmental 
Policy Act of 1969, Executive Order (03 February 1999), which directs Federal Agencies 
to prevent and control invasive species, Federal Noxious Weed Act of 1974 (PL 93-
6329), Endangered Species Act of 1973, Migratory Bird Treaty Act (16 USC 703-711), 
Executive Order 12898, Presidential Executive Order 12962 (June 1995), Multiple Use 
Sustained Yield Act of 1960, National Historic Preservation Act (as amended 1992), the 
Clean Air Act, and the Clean Water Act.  Compliance with these laws and other State 
Laws and guidance are discussed in this chapter.  Laws that are not specifically related to 
a particular issue are outlined below.  Compliance with laws directly related to resource 
issues are outlined following the effects analysis for that resource. 

National Environmental Policy Act (NEPA) of 1969 (as amended) 

The NEPA requires public involvement and disclosure of potential environmental effects.  
The entirety of documentation for this analysis supports compliance with this Act.  The 
NEPA requires brief discussion relative to the significance of an issue.  Based on the 
analysis for this proposal, there would be no significant impacts to any resource from the 
alternatives.  However, exhaustive analysis and documentation is included in this 
statement.  The disclosure herein is not directly related to whether potential impacts are 
significant, as the act states.  Rather, virtually all analysis and documentation is included 
to make it easier to respond to administrative appeal and litigation.  The administrative 
appeal and litigation processes have become routine on the Gallatin Forest as the process 
of choice for some interest groups to delay or prevent forest management activities.  
Those processes are emphasized by some groups over effective participation in the public 
involvement process for NEPA.  Public involvement is intended to assist the agency to 
identify issues specific to a proposal and in turn, would enable the agency to effectively 
respond to project related concerns. 



Lonesome Wood Vegetation Management 2 

332 

National Forest Management Act of 1976 (NFMA)/Gallatin Forest Plan 

Forest Plan consistency:   

The Act required all projects and activities be consistent with the Forest Plan.(16 USC 
1604(i)) The Gallatin Forest Plan was approved in 1987.  Implementation of the action 
alternatives complies with the Gallatin Forest Plan and the Regional Guide.  This project 
incorporates all applicable Forest Plan forest-wide standards, guidelines and management 
area standards as they apply to the project area; this includes additional direction 
contained in all amendments.  All required interagency review and coordination has been 
accomplished; new or revised measures resulting from this review have been 
incorporated.  Discussion related to Forest Plan consistency is throughout the analysis 
disclosure with respective resource discussion.  The Project helps to move the area 
toward some forest-wide goals and does not preclude the opportunity to achieve the other 
Forest wide goals. 

Other NFMA consistency requirements:   

     Suitability for Timber Production:  No timber harvest, other than salvage sales or 
sales to protect other multiple-use values, shall occur on lands not suited for timber 
production (16 USC 1604(k)). 

Findings:  Within the proposed treatment units, MA 1 (Administrative site) and MA 15 
(grizzly bear/dispersed recreation) are unsuitable and this amounts to approximately 5-
10% of the treatment units.  Timber harvest proposed in this project is designed for 
multiple use values including public safety and aspen enhancement.  See the purpose and 
need discussion for more detail 

     Timber Harvest on National Forest Lands (16 USC 1604(g)(3)(E)):  A Responsible 
Official may authorize site-specific projects and activities to harvest timber on National 
Forest System lands only where: 

a. Soil, slope, or other watershed conditions will not be irreversibly damaged (16 USC 
1604(g)(3)(E)(i)). 

Finding: Soil, slope and watershed conditions will be protected based on the Soils and 
Water Quality analysis in this Chapter  

b. There is assurance that the lands can be adequately restocked within five years after 
final regeneration harvest (16 USC 1604(g)(3)(E)(ii)).  

Finding:  The proposal in the forested environments is to reduce stand densities by 
thinning.  No regeneration harvest is proposed.  See the proposed action description in 
Chapter 2. 

c. Protection is provided for streams, stream banks, shorelines, lakes, wetlands, and other 
bodies of water from detrimental changes in water temperatures, blockages of water 
courses, and deposits of sediment, where harvests are likely to seriously and adversely 
affect water conditions or fish habitat (16 USC 1604(g)(3)(E)(iii)). 

Finding:  Protection is provided for streams, stream banks, wetlands and other bodies of 
water from detrimental changes…. Stream, riparian and fish habitat protection will be 
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assured through best management practices, streamside protection rules and project 
specific mitigation.  See Chapter 2 mitigation (p. 46) and Chapter 3 findings for water  
and fish  

d. The harvesting system to be used is not selected primarily because it will give the 
greatest dollar return or the greatest unit output of timber (16 USC 1604(g)(3)(E)(iv)).  

Finding:  The harvesting system proposed is the system determined to meet the fuel 
reduction purpose and need described in Chapter 1 most effectively.  The economic 
feasibility of this project was not the reason for developing the alternatives but is 
presented for consideration.) 

     Clearcutting and Even-aged Management (16 USC 1604(g)(3)(F)):  Insure that 
clearcutting, seed tree cutting, shelterwood cutting, and other cuts designed to regenerate 
an even aged stand of timber will be used as a cutting method on National Forest System 
lands only where :  …………..: 

Finding:  Not applicable, no clearcuts are proposed.  The thinning proposed is an 
intermediate harvest.  See Chapter 2, proposed action description. 

     Construction of temporary roadways in connection with timber contracts, and 
other permits or leases:  Unless the necessity for a permanent road is set forth in the 
forest development road system plan, any road constructed on land of the National Forest 
System in connection with a timber contract or other permit or lease shall be designed 
with the goal of reestablishing vegetative cover on the roadway and areas where the 
vegetative cover has been disturbed by the construction of the road, within ten years after 
the termination of the contract, permit, or lease either through artificial or natural means. 
Such action shall be taken unless it is later determined that the road is needed for use as a 
part of the National Forest Transportation System (16 USC 1608(b)). 

Finding:  The Gallatin National Forest Travel Plan analysis and decision has rigorously 
determined the management objectives of the entire road system throughout the Forest, 
including this area.  This fulfills the Roads Analysis requirements for project level 
analysis.  In the Travel Plan, disposition of ―project roads‖ was left to the project level 
decision-making process.  Project roads are those roads not open for motorized public use 
or those open for administrative use. 

No additional system roads would be constructed as part of this project.  Proposed 
temporary roads would be constructed and used for the life of the project and would be 
restored to surrounding area vegetation management objectives as part of the project 
closeout and not added to the Forest road system. (GNF 2010)  The need for temporary 
roads and restoration plans are discussed in the EIS alternative description and mitigation 
and Appendices A and B. 

     Standards of roadway construction: Roads constructed on National Forest System 
lands shall be designed to standards appropriate for the intended uses, considering safety, 
cost of transportation, and impacts on land and resources (16 USC 1608(c)). 

Finding:  The Gallatin National Forest Travel Plan analysis and decision has rigorously 
determined the management objectives of the entire road system throughout the Forest, 
including this area.  This fulfills the Roads Analysis requirements for project level 
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analysis.  In the Travel Plan, disposition of ―project roads‖ was left to the project level 
decision-making process.  Project roads are those roads not open for motorized public use 
or those open for administrative use. 

No additional system roads will be constructed as part of this project.  Proposed 
temporary roads will be constructed and used for the life of the project and will be 
restored to surrounding area vegetation management objectives as part of the project 
closeout and not added to the Forest road system (GNF 2010).  The need for temporary 
roads and restoration plans are discussed in the EIS alternative description and mitigation 
and Appendices A and B. 

Consideration of Science:  The effects analysis is based on a thorough review of 
relevant scientific information, consideration of responsible opposing views and the 
acknowledgement of incomplete or unavailable information, scientific uncertainty, and 
―risk‖.  Specialists have cited relevant references and considerations when there was 
uncertainty that was disclosed and put in appropriate context.  When appropriate, 
specialists discussed the use of science in their analysis.  (Anderson 2011, Dixon 2011, 
2011b, Canfield 2011a, 2011b, 2011c, Lamont 2011a, Keck 2011, Novak 2011, 2011a, 
Roberts 2011, Story 2011a) 

The interdisciplinary team spent considerable time in the field becoming knowledgeable 
about resource conditions and conflicts.  Where needed, field surveys were conducted to 
develop conclusions, for example, timber stand exams, archeological surveys, sensitive 
plant surveys and goshawk surveys.  Much work has been done at the Regional level to 
develop habitat guidelines for numerous wildlife species such as Northern Goshawk 
(Brewer et. Al. 2007, 2008) and  Black-backed Woodpecker (USDA Forest Service 
2007).  At a larger scale involving multiple regions, the Grizzly Bear - Forest Plan 
Amendment for Grizzly Bear Habitat Conservation for the Greater Yellowstone Area 
National Forests (USDA 2006) and Canada Lynx (USDA FS 2007a, 2007b) guidance 
was developed.  The guidance was developed after exhaustive literature searches, data 
assessments at various scales and peer review to develop recommendations.  During 
scoping for this project several articles were presented by the public for consideration 
relative to this project.  The literature was incorporated in the black-backed woodpecker 
and biodiversity reports for wildlife and in the Fire/Fuels analysis.  A review of 
References cited in scoping letters was completed for the record. (GNF 2008a)  Further, 
science presented in the NOI scoping period and previous administrative appeal was 
considered in the grizzly bear, northern goshawk analysis, soils, water and vegetation 
analysis.   

Environmental Justice Act 

Executive Order 12898, Federal Actions to Address Environmental Justice in Minority 
Populations and Low-Income Populations, directs federal agencies to integrate 
environmental justice considerations into federal programs and activities.  Environmental 
justice means that, to the greatest extent practicable and permitted by law, all populations 
are provided the opportunity to comment before decisions are rendered on, are allowed to 
share in the benefits of, are not excluded from, and are not affected in a 
disproportionately high and adverse manner by government programs and activities 
affecting human health or the environment (E.O. 12898 and Departmental Regulation 
5600-2). 
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Public involvement has not identified any adversely impacted minority low income 
populations.  None of the alternatives would have a discernible effect on minorities, 
American Indians, women, or the civil rights of any United States citizen.  No alternative 
would have a disproportionate adverse impact on minorities or low-income individuals.  
This proposal is consistent with the Order. 

Federal Cave Resources Protection Act  

This Act is to secure, protect, preserve and maintain significant caves to the extent 
practical.  Site features and field review substantiate that no caves are in the area.  No 
known cave resources would be affected by this proposal as discussed on page 316 under 
Sensitive species. 

Heritage Program Laws (National Historic Preservation Act (amended 1992), 
American Indian Religious Freedom Act, and Native American Graves and 
Repatriation Act) 

These laws essentially require that adequate and extensive review of these undertakings 
be conducted in order to assess the possible effects of these activities upon cultural 
resources.  They also provide that Federal agencies conduct adequate consultation with 
pertinent tribes in order to be informed of any possible conflicts the actions to be taken 
would have on their ability to conduct traditional religious practices.   

Evaluation of these alternatives was done in full compliance with direction from the 
Gallatin Forest Plan (parts II-3, II-17), the National Historic Preservation Act (Section 
106 - 36CFR800.1) and the American Indian Religious Freedom Act. There would be no 
impacts to cultural resources as determined in the Heritage Resources Report (Allen, 
2007 and revalidated in 2011.  Native American communities have been contacted and 
public comment encouraged.  No tribal concerns were identified for this project. (Allen 
2007 and revalidated in 2011)  The proposal and review would comply with the cited 
acts. 

The alternatives would be designed to avoid or minimize adverse impacts on significant  
cultural resources. (FP II-17)  Mitigation would be incorporated in project design to avoid 
impacts to all cultural resources, see Chapter 2 p. 40. 
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Chapter 4.  Consultation and Coordination 

Preparers and Contributors 

The Forest Service consulted the following individuals, Federal, State, and local 

agencies, tribes and non-Forest Service persons during the development of this 

environmental analysis.  

Interdisciplinary Team Members 

Allen, Walt - Gallatin National Forest/Archeologist 

Anderson, Anna - Hebgen lake Ranger District/Fuels Specialist 

Canfield, Jodie – Gallatin National Forest/Ecosystem Program Manager Forest Wildlife 

Program Manager 

Christiansen, Steve – Gallatin National Forest/Environmental Coordinator 

Dixon, Bev – Gallatin National Forest, Bozeman Ranger District, Wildlife Biologist. 

Fred Jones – West Zone Fire Management Officer 

Gunning, Toni – Hebgen lake Ranger District GIS  

Keck, Tom – Gallatin National Forest/Soil Scientist 

Kempff, Jonathan - Gallatin National Forest/Transportation Planner 

Kitchen, Karen – Bozeman Ranger District, Writer Editor. 

Lamont, Susan – Hebgen Lake Ranger District, Forester/Economic Analysis, Invasive 

Weeds, Range 

Martell, Steve – Gallatin Forest Ecology Group/Sale Administrator 

Moschelle, Justin – Gallatin National Forest, Archeologist  

Novak, Mark - Gallatin Forest Ecology Group/Forest Silviculturist  

Pils, Andrew – Hebgen Lake Ranger District, Assistant Ranger/Wildlife Biology & 

Sensitive Plants 

Riley, Jackie – Gallatin National Forest, GIS. 

Roberts, Bruce – Gallatin National Forest, West Zone Fisheries and Amphibian Biologist 

Ruchman, Jane - Gallatin National Forest/Landscape Architect, Scenery  

Schlenker, Kimberly – Gallatin National Forest, Wilderness, Recreation Program 

Manager/ Inventoried Roadless 

Seth, Teri – Gallatin National Forest, West Zone NEPA Team Leader 

Stein, Colleen – GIS Analyist Gallatin National Forest 

Stiles, Todd – Hebgen Lake Ranger District, Forester/Recreation and Special Uses 

Story, Mark – Gallatin National Forest/Hydrologist & Air Quality Specialist 

Swilling, William R. – Hebgen Lake Ranger District, Wildlife Biologist and Sensitive 

Plant Specialist. 

Federal, State, and Local Agencies 

Environmental Protection Agency  

Gallatin County Extension Office – Rural 

Hebgen Basin Volunteer Fire Department (VFD) 

Montana Department of Environmental Quality  

Montana Fish and Game, Julie Campbell, Kurt Alt, Craig Jourdanais 
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United States Fish and Wildlife Service-  

USFS, Northern Regional Office, Missoula, MT. 

USFS – Targhee National Forest,  

West Yellowstone City Fire Department 

West Yellowstone City Council 

Tribes 

William Big Day, Crow Tribe – Burial Preservation 

Salish Kootenai 

Others: 

Alliance for Wild Rockies, Michael Garrity, Steve Kelly  

Clark Springs homeowners 

Cozy Corners homeowners 

Greater Yellowstone Coalition, Patricia Dowd/Hanna Stauts 

Wild West Institute, Jeff Juel 

Lonesomehurst Homeowners 

Men at Work, Steve Schumaker 

Native Ecosystems Council, Sara Jane Johnson 

Natural Resources Defense Council 

Osler Logging, Sharon Osler 

Romset Homeowners 

Rumbaugh Homeowners 

R-Y Timber, Doug Hansen 

Trout Unlimited- Madison Chapter 

Adams, David, West Yellowstone, MT 

Anderson, Blair, West Yellowstone, MT 

Bauter, Rich, West Yellowstone, MT 

Bigelow, Patricia, West Yellowstone, MT   

Booth, Earl, West Yellowstone, MT 

Caine, Linde, West Yellowstone, MT 

Doman, Charlotte and Dennis,West Yellowstone, MT. 

Dunbar, Jan and Cal, West Yellowstone, MT 

Flenflater, Eugene, West Yellowstone, MT. 

Garff, Bill, West Yellowstone, MT 

Groth, Mike, West Yellowstone, MT 

Hill, Rebecca, Boulder, Colorado 

Hoffman, Carol, West Yellowstone, MT 

Howard, Tom & Clair, West Yellowstone, MT 

Jacobsen, Charlotte, West Yellowstone, MT 

Lyon, Dorothy, West Yellowstone, MT 

Lyon, Matthew, Gahanna Ohio 

Maughan, Christine, West Richland, WA 

Mollinet, John, West Yellowstone, MT 

Opheikens, Darrell, West Yellowstone, MT 

Povah, Pat, West Yellowstone, MT  

Russell, Manon, West Yellowstone, MT. 

Ryberg, Ed, West Yellowstone, MT 
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Ryberg, Steve, West Yellowstone, MT 

Schmidt, Bill and Gailor, West Yellowstone, MT. 

Troy, Shelly, Missoula, MT 

Watkins, Sharon, George and George III, West Yellowstone, MT 

Distribution of the Environmental Impact Statement 

This environmental impact statement has been distributed to individuals who specifically 
requested a copy of the document and those that submitted substantive comments on the 
Lonesome Wood EA (2007).  In addition, copies have been sent to the following Federal 
agencies and Federally recognized tribes, State and local governments, and organizations 
representing a wide range of views regarding wildland fuel and aspen treatments on NFS 
lands in Montana. 

Advisory Council on Historic Preservation, Director of Planning and review 

APHIS/PPD/EAD, Deputy Director 

NRCS, National Environmental Coordinator 

National Agricultural Library, Acquisitions & Serial Branch 

US Army Corp of Engineers 

Chief of Naval Operations 

US EPA, Region 8 

Northwest Power Planning Council 

Federal Aviation Administration, Regional Director, Northwest Mountain region 

DOE, Director, NEPA Policy & Compliance 

United States Fish and Wildlife Service-  

Gallatin County Extension Office  

Hebgen Basin Volunteer Fire Department (VFD) 

Montana Department of Environmental Quality  

Montana Fish and Game, Julie Campbell 

William Big Day, Crow Tribe – Burial Preservation 

Alliance for Wild Rockies, Michael Garrity, Steve Kelly  

Greater Yellowstone Coalition, Hanna Stauts 

Native Ecosystems Council, Sara Jane Johnson 
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Glossary   

Active Crown Fire: A crown fire, also called running and continuous crown fire, is one in 
which the entire fuel complex becomes involved, but the crowning phase remains 
dependent on heat released from the surface fuels for continued spread.  This type of fire 
is very difficult to suppress, flame lengths are usually over 6 feet, fire intensities are high. 

British Thermal Unit (BTU):  A unit of heat equal to 252 calories; quantity of heat 
required to raise the temperature of one pound of water one degree Fahrenheit. 

Canopy Base Height: The lowest height above the ground at which there is a sufficient 
amount of canopy fuel to propagate fire vertically into the canopy.  Canopy base height is 
an effective value that incorporates ladder fuels such as shrubs and understory trees.  See 
also fuel strata gap and crown base height. 

Canopy Bulk Density:  The mass of available canopy fuel per unit canopy volume.  It is a 
bulk property of a stand, not an individual tree. 

Canopy Closure:  The degree to which the canopy, forest layers above one's head, blocks 
the sunlight or obscures the sky.  It can only be determined from measurements taken 
under the canopy as openings in the branches and trees must be accounted for. 

Canopy Fuels:  The live and dead foliage, live and dead branches, and lichen of trees and 
tall shrubs, which lie above the surface fuels.  See also available canopy fuel. 

Chain (CH): Measure of length equivalent to 66 feet, 100 links or 20.1 meters. 

Condition Class:  Three Condition Classes have been developed to categorize the current 
condition with respect to each of the five historic Fire Regime Groups.  Current condition 
is defined in terms of departure from the historic fire regimes, as determined by the 
number of missed fire return intervals- with respect to the historic fire return interval- and 
current structure and composition of the system resulting from alterations to the 
disturbance regime.  The relative risk of fire-caused losses of key components that define 
the system increases for each respectively higher numbered condition class, with little or 
no risk at the Class 1 level.  

Condition class 1 – Fire regimes are within a historical range and the risk of losing key 
ecosystem components is low.  Vegetation attributes (species composition and structure) 
are intact and functioning within a historical range. 

Condition class 2 – Fire regimes have been moderately altered from their historical range.  
The risk of losing key ecosystem components is moderate.  Fire frequencies have 
departed from historical frequencies by one or more return intervals (either increased or 
decreased).  This results in moderate changes to one or more of the following:  fire size, 
intensity and severity, and landscape patterns.  Vegetation attributes have been 
moderately altered from their historical range. 

Condition class 3 – Fire regimes have been significantly altered from their historical 
range.  The risk of losing key ecosystem components is high.  Fire frequencies have 
departed from historical frequencies by multiple return intervals.  This results in dramatic 
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changes to one or more of the following:  fire size, intensity and severity, and landscape 
patterns.  Vegetation attributes have been significantly altered from their historical range. 

Conditional Surface Fire:  A potential type of fire in which conditions for sustained active 
crown fire spread are met but conditions for crown fire initiation are not.  If the fire 
begins as a surface fire then it is expected to remain so.  If it begins as an active crown 
fire in an adjacent stand, then it may continue to spread as an active crown fire.  
Conditional surface fire is based more on higher flame lengths and rates of spread than a 
surface fire.  Under desirable conditions: higher wind speeds, higher temperatures, lower 
relative humidity, and steeper slope could push a surface fire up to passive to active 
crown fire. 

Continuous Crown Fire:  See active crown fire. 

Crown Base Height:  The vertical distance from the ground to the bottom of the live 
crown of an individual tree.  See also canopy base height. 

Crown Bulk Density:  The mass of available fuel per unit crown volume.  Property of an 
individual tree, not a whole stand.  See also canopy bulk density. 

Crown Fire: Any fire that burns in canopy fuels. 

Crown Fire Hazard: A physical situation (fuels, weather, and topography) with potential 
for causing harm or damage as a result of crown fire. 

Defensible Space:  Defensible space is the area between a house and an oncoming 
wildfire where the vegetation has been modified to reduce the wildfire threat and to 
provide an opportunity for firefighters to effectively defend the house.  Sometimes, a 
defensible space is simply a homeowner‘s properly maintained backyard (NRCG-Living 
with Fire). 

Fire-Adapted Ecosystem: An eco-system with the ability to survive and regenerate in a 
fire-prone environment. 

Fire Behavior:  The manner in which a fire reacts to the influences of fuel, weather and 
topography.  

Fire Environment:  The characteristics of a site that influence fire behavior.  In fire 
modeling, the fire environment is described by surface and canopy fuel characteristics, 
wind speed and direction, relative humidity, and slope steepness. 

Fire Frequency (Fire Return Interval):  A general term referring to the recurrence of fire 
in a given area over time.  Sometimes stated as number of fires per unit time in 
designated area; also used to refer to the probability of an element burning per unit time.  
How often fire burns a given area; often expressed in terms of fire return intervals (e.g., 
fire returns to a site every 5-15 years). 

Fire Groups:  
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Fire groups are defined as the dominant tree species and associated vegetation that 
responds in a similar fashion to wildland fire.  The frequency and severity of a wildfire 
that typically occurred are key factors in identifying each fire groups.  These are 
definitions of fire groups from ―Fire Ecology of Montana Forest Habitat Types East of 
the Continental Divide, Fisher and Clayton, 1983.‖  

Fire Group Seven consists of cool habitat types usually dominated by lodgepole pine 
(Pinus contorta). PICO climax type.  Fire hazard is moderate for dense to open advanced 
immature and mature stands.  The hazard increases as stands become over mature and 
ground fuels build up from downfall and established of shade tolerant species.  Typical 
sources of deadfall in this fire group are snow mortality, mountain pine beetle attacks, 
wind throw of live trees and dwarf mistletoe-related mortality.  If wildfires were not 
suppressed in this fire group stands would seldom reach a near-climax condition.  
Periodic wildfires would recycle the stands before a substantial amount of mature 
Lodgepole pine died out.  Fischer and Clayton 1983 (pages 45-55) 

Fire Group Eight consists of dry, lower subalpine habitat types where spruce or subalpine 
fir is the climax species, commonly, a mixture of Douglas fir, Lodgepole pine and 
Engelmann spruce.  Fire group eight usually produces a large amount of undergrowth 
commonly shrubs and forbs.  In subalpine fir habitat types, the live fuels can contribute to 
considerable increase in fire hazard during dry conditions.  Dense understories develop 
and provide fuel ladders to the overstory tree crown, increasing chances of ground fires to 
climb to crown fires.  Fischer and Clayton 1983(pages 56-61). 

Fire Group Nine consists of a moist, lower Subalpine habitat type.  These habitats occur 
at the moist and wet, lower elevations of the HBFR area.  These habitats include the 
spruce and subalpine fir with an abundant under story vegetation with dead down woody 
fuel exceeding 20 ton per acre.  Historically, a mixed severity, mosaic burn occurred 
every 120 years, while severe or stand-replacing fire occurred in these habitats every 250 
years on average.  Fischer and Clayton 1983 (pages 62-66) 

Fire Hazard:  A fuel complex, defined by volume, type, condition, arrangement and 
location, that determine the ease of ignition and the resistance to control, also, a physical 
situation (fuels, weather, and topography) with potential for causing harm or damage, as a 
result of wildland fire. 

Fire Intensity:  See frontal fire intensity.  Contrast with fireline intensity. 

Fire Intensity Level (FIL):  A measure of fire behavior used in the Interagency Initial 
Attack Assessment Model (IIAA) (a NFMAS term).  It is based on the calculated flame 
length. 

FIL 1: 0-2 feet 

FIL 2: 2-4 feet 

FIL 3: 4-6 feet 

FIL 4: 6-8 feet 

FIL 5: 8-12 feet 

FIL 6: greater than 12 feet 
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The NFDRS Burning Index (BI) is calculated flame length x 10.  FIL is used in the IIAA 
model as an indicator of fire danger for dispatch purposes, to categorize rate of spread, 
and in the assessment of fire effects.  Each FIL has an associated suppression cost. 

Fire Regime:  Five combinations of fire frequency, expressed as fire return interval and 
fire severity, are defined in the table below to create the map of historic natural fire 
regimes.  Groups I and II include fire return intervals in the 0-35 year range.  Group I 
includes ponderosa pine, other long needle pine species, and dry site Douglas fir.  Group 
II includes the drier grassland types, tall grass prairie, and some chaparral ecosystems.  
Groups III and IV include the fire return intervals in the 35-100+ year range; and Group 
V is the long interval (infrequent), stand replacement fire regime.   

Fire Regime Group Frequency (Fire Return 
Interval) 

Severity 

I 0-35 year low severity 

II 0-35 year stand 
replacement 
severity 

III 35-100+ year mixed 
severity 

IV 35-100+ year stand 
replacement 
severity 

V >200 years stand 
replacement 
severity 

Fire Return Interval:  Number of years between fires at a given location. 

Fire Risk: Applies to the probability of an ignition occurring as determined from 
historical fire record data. 

Fire Severity: A qualitative measure of the immediate effects of fire on the ecosystem.  
Relates to the extent of mortality and survival of plant and animal life both above and 
below ground and to loss of organic matter. 

Fireline Intensity:  The rate of heat release in the flaming front per unit length of fire 
front (Byram, 1959); can be converted to flame length (FL = 0.45*(I

0.46
)).  This 

expression is commonly used to describe the power of wildland fires. 

Flame length:  Measured in feet, helps predict initial attack methodology in fire 
suppression.  Also helps figure the safety of direct or indirect attack for fire fighters or 
equipment.  Flame length also helps predict the potential of fire moving up into the 
canopy of the trees.  Flame length can also be defined as the length of the flame of a 
spreading surface fire within the flaming front.  Flame length is measured from midway 
in the action flaming combustions zone to the average tip of the flames.  Flame lengths of 
0-4 feet can be directly attacked by wildland fire fighters.  Flame lengths of 4 to 8 feet 
should be attached with indirect hand or hose control line and/or with equipment 
(engines, dozers); above 8 feet aerial support is needed to suppress the fire.  Flame 
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lengths above 4 feet will lessen the safety of firefighters and make suppression more 
difficult. 

Fuel Break:  A natural or manmade change in fuel characteristics which affects fire 
behavior, so that fires burning into the area can be more readily controlled. 

Fuel Complex:  The combination of ground, surface, and canopy fuel strata. 

Fuel Continuity:  The degree or extent of continuous or uninterrupted distribution of fuel 
particles in a fuel bed thus affecting a fire‘s ability to sustain combustion and spread.  
This applies to aerial fuels as well as surface fuels. 

Fuel Loading:  Weight per unit area of fuel often expressed in tons per acre or tons per 
hectare.  Dead woody fuel loadings are commonly described for small material in 
diameter classes of 0 to 1/4-, 1/4 to 1-, and 1 to 3-inches and for large material in one 
class greater than 3 inches. 

Fuel Model:  A set of surface fuel bed characteristics (load and surface-area-to-volume-
ratio by size class, heat content, and depth) organized for input to a fire model.  Standard 
fuel models (Anderson, 1982) have been stylized to represent specific fuel conditions. 

Fuel model 10.  Fire burns with more intensity in this fuel model than the other timber 
litter models.  Dead and down fuels include greater quantities of 3 inch or larger wood 
resulting from over maturity or natural events that create a large load of dead material on 
the forest floor.  Fuel buildup in the form of ladder fuels that cause this fuel model to go 
from surface to crown fire.  Crowning, spotting and torching of individual trees are more 
frequent in fm 10 which can lead to a faster rate of spread, higher flame length and larger 
acreage burned.  Forest types in this fuel model can have a tight closed canopy with dead 
and down fuel loadings averaging 18 ton/acre Anderson, page 13). 

Fuel model 8 areas support a slow-burning, lower intensity ground fire with low flame 
lengths, which are less likely to move into the crowns of the trees.  Trees are spaced 
father apart with an open canopy.  This fuel model has minimal dead and down material, 
averaging 7 tons/acre (Anderson, page 11) 

Fuel Stratum:  A horizontal layer of fuels of similar general characteristics.  We generally 
recognize three fuel strata: ground, surface, and canopy. 

Ground Fire:  A slow-burning, smoldering fire in ground fuels.  Contrast with surface 
fire. 

Ground Fuels:  Fuels that lie beneath surface fuels, such as organic soils, duff, de-
composing litter, buried logs, roots, and the below-surface portion of stumps.  Compare 
with surface fuels. 

Intermittent Crown Fire:  A crown fire that alternates in space and time between active 
crowning and surface fire or passive crowning.  See also passive crown fire. 

Ladder Fuels:  Shrubs and young trees that provide continuous fine material from the 
forest floor into the crowns of dominant trees. 
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Litter: The top layer of the forest floor (01 soil horizon); includes freshly fallen leaves, 
needles, fine twigs, bark flakes, fruits, matted dead grass, and a variety of miscellaneous 
vegetative parts that are little altered by decomposition.  Litter also accumulates beneath 
rangeland shrubs.  Some surface feather moss and lichens are considered to be litter 
because their moisture response is similar to that of dead fine fuel. 

Live Canopy Base Height:  Is measured in feet is the height of the lower canopy of the 
trees.  It is used in the equation for prediction if fire will climb up into the canopy and 
become a crown fire.  

Mean Fire Return Interval: The arithmetic average of all fire intervals, in a given area 
over a given time period. 

Mechanical Thin: trees would be thinned using mechanical equipment to fell and/or move 
the trees to another location. 

Mixed Severity Fire Regime: Regime in which fires either cause selective mortality in 
dominant vegetation, depending on different species‘ susceptibility to fire, or vary 
between understory and stand replacement. 

Passive Crown Fire:  A crown fire in which individual or small groups of trees torch out, 
but solid flaming in the canopy cannot be maintained except for short periods.  Passive 
crown fire encompasses a wide range of crown fire behavior from the occasional torching 
of an isolated tree to a nearly active crown fire.  Also called torching and candling.  The 
increased radiation to surface fuels from passive crowning increases flame front spread 
rate, especially at the upper end of the passive crown fire range.  Embers lofted during 
passive crowning can start a new fire downwind, which make containment more difficult 
and increases the overall rate of fire growth.  Passive crowning is common in many forest 
types, especially those with an understory of shade-tolerant conifers.  See also 
intermittent crown fire. 

Prescribed Burn/Prescribed Fire:  Any fire ignited by management actions to meet 
specific objectives.  A written approved prescribed fire plan must exist and NEPA 
requirements must be met, prior to ignition.  This term replaces management ignited 
prescribed fire. 

Predicted Spread Rate (ROS): is defined in chains per hour (Ch/Hr) 1 chain equals 66 
feet.  ROS is the rate the fire increases its horizontal dimensions.  It can be surface or 
crown ROS.  ROS is driven by flame length, wind speed, amount and continuity of fuels 
for the fire to consume and topography.  Heat intensity (BTU‘s) can play a role in heat 
transfer and supporting the fire.  Predicted ROS is used for estimating the type of 
equipment and forces to use in suppression tactics.  For example, one 3- person engine 
crew can fight a fire in fuel model 8 with flame lengths under 4 feet (direct hand or hose 
lay control line) at 15 chains per hour.  In fuel model 10, one 3-person engine crew can 
fight fire with flame lengths over 4 feet (indirect hand and hose lay control line) 8 chains 
per hour. 

Project Area:  For the purposes of this project, the Project Area is displayed on the 
Vicinity Map.  The boundary extends from the Hebgen lake shoreline upslope 
approximately 1-1.5 miles.  This boundary was tied to the definition of wildland urban 
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interface in the Healthy Forest Restoration Act.  The boundary was intended to define the 
area in which treatments would be considered.  The ―analysis area‖ for resource analysis 
is defined by the specialists for that particular resource.  See also treatment area. 

Risk:  The possibility of meeting danger or suffering harm.  When used relative to 
wildland fires, it refers to the probability of escape resulting in financial and ecological 
loss.  Alternative management scenarios generate different degrees of risk and ultimately 
a different set of economic outcomes (Hesslin and Rideout, 1999). 

Running Crown Fire:  See Active crown fire. 

Severity:  See Fire severity. 

Small tree thin:  removal of trees generally less than 6 inches in diameter at breast height. 

Stand Replacement Fire Regime: Regime in which fires kill or top-kill above ground 
parts of the dominant vegetation, changing the above ground structure substantially.  
Approximately 80 percent or more of the above ground dominant vegetation is either 
consumed or dies as a result of fires.  Applies to forests, shrublands, and grasslands. 

Stems Per Acres (stems/acre):  The number of trees in an acre.  Each tree is equal to one 
stem. 

Structure Ignition Zone:  see Home Ignition Zone.  

Surface Fire:  A fire spreading through surface fuels.  A surface fire is one that burns in 
the surface fuel layer, which lies immediately above the ground fuels but below the 
canopy, or aerial fuels.  Surface fuels consist of needles, leaves, grass, dead and down 
branch wood and logs, shrubs, low brush, and short trees.  Surface fire behavior varies 
widely depending on the nature of the surface fuel complex. 

Surface Fuels:  Needles, leaves, grass, forbs, dead and down branches and boles, stumps, 
shrubs, and short trees. 

Take:  Pursue, shoot, shoot at, poison, wound, kill, capture, trap, collect, molest, or 
disturb.‖  The definition of disturb was to ―agitate or bother a bald or golden eagle to a 
degree that causes, or is likely to cause, based on the best scientific information available, 
(1) injury to an eagle, (2) a decrease in its productivity, by substantially interfering with 
normal breeding, feeding, or sheltering behavior, or (3) nest abandonment, by 
substantially interfering with normal breeding, feeding, or sheltering behavior (U.S. Fish 
& Wildlife Service 2007, page 2).‖ 

Treatment area:  For this project, the treatment area refers to the general vicinity of the 
treatment units.  See also ―project area‖. 

Values at Risk:  The monetary worth of something.  Include property, structures, physical 
improvements, natural and cultural resources, community infrastructure, and economic, 
environmental, and social values.  They may be on or off-site values. 

Wildfire:  An unwanted wildland fire.  This is not a separate type of fire. 
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Wildland Fire:  Any non-structure fire, other than prescribed fire, that occurs in the 
wildland.  This term encompasses fires previously called both wildfires and prescribed 
natural fires. 

Wildland Urban Interface:  The line, area, or zone where structures and other human 
development meet or intermingle with undeveloped wildland or vegetative fuels. 

Wind-Driven Fire:  A wildland fire in which the power of the wind exceeds the power of 
the fire, characterized by a bent-over smoke plume and a high length-to-width ratio. 
The sources for most definitions are:  

National Wildfire Coordinating Group.  1996.  Glossary of Wildland Fire Terminology, 
National Wildfire Coordinating Group, Boise ID  

National Interagency Fire Center.  1998.  Wildland and Prescribed Fire Management 
Policy- Implementation Procedures Reference Guide, National Wildfire Coordinating 
Group, Boise ID 

Scott, Joe H.; Reinhardt, Elizabeth D. 2001.  Assessing crown fire potential by linking 
models of surface and crown fire behavior.  Res. Pap.  RMRS-RP-29.  Fort Collins, CO: 
U.S. Department of Agriculture, Forest Service, Rocky Mountain Research Station.  59 p. 

Smith, Jane Kapler, ed. 2000. Wildland fire in ecosystems: effects of fire on fauna.  Gen. 
Tech. Rep. RMRS-GTR-42-vol. 1.  Ogden, UT: U.S. Department of Agriculture, Forest 
Service, Rocky Mountain Research Station.  83 p. 

Webster‘s Dictionary, Third College Edition, 1988.  
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